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PUBLIC HEALTH SERVICE DISEASE REPORTS, 1948 


Es, the Public Health Service annual “Outbreaks” report again: this time 

for 1948. And, by the way, that term outbreak: in no one of five dictionaries 
consulted is the word defined specifically as applying to an unusual prevalence 
of disease. In the medical tomes the word does not appear. The others, in 
almost identical general terms, define an outbreak as “a bursting forth; an 
eruption; a sudden or violent manifestation of harmful activity.” Maybe the 
P.H.S. should speak to the dictionary people. Certainly common usage for 
more than 30 years should entitle outbreaks of disease to special recognition. 
Even “ain’t” is in the dictionary. 

Speaking of definitions, we still contend that one ill person, by any reason- 
able definition, constitutes a case of illness and-not an outbreak. Yet we have 
them again in the food-borne list: five of them. But this time, as last year, 
one is so interesting and unusual as to fully justify its inclusion as a case. The 
story, this time, is a tragedy. Mr. R., of New Haven, Conn., “in honor of 
his birthday was invited to dine at the home of a friend in the company of 
several other friends. Eight persons enjoyed, as one course, raw clams with 
lemon and vinegar.” The host, it seems, had dug the clams from New Haven 
harbor, at a point not far from a sewage treatment plant outlet. He had 
disregarded warning signs along the shore. As a result of eating 24 of the 
clams the guest of honor contracted typhoid fever and, later, died. This was 
the first recorded case of typhoid in New Haven in seven years and the first 
for the state in 1948. 

But, to get down to business: here, again, is our “simple tabulation” of 
last year, with the outbreak figures for 1948 added. This is provided, as we 
said last year, “for purposes of rough comparison.” Attention is called to 
the fact that outbreaks in which infection was suspected to have been conveyed 
through the specified vehicles are listed separately. In the Public Health Service 
tables they are still included in the outbreak totals. 
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NUMBER OF OUTBREAKS 
1944 1945 1946 1947 1943 


Milk and milk products..:...............2ee0e0 36 24 12 17 3 
IN hd aS ca a ca aia 5 5 6 5 4 
TS ta iy ck es che chad see ee oaks 288 272 287 292 304 
RE Fe ee Pe Pn oe 10 3 12 24 22 
ana. o Lacata dy sicko Nata dato. aoa ERO 20 25 20 16 
DEE NEEL IED DIET ULE FIs ET 6 7 4} 5 
RMU “WUIRECS: ooo knock ccc cdc const cccsaaccs 12 6 27 10 


MILK AND MILK Propucts 

Thirteen outbreaks: 11 gastroenteritis (listed as such or as food infecticn 
or poisoning); 1 bacillary dysentery; 1 typhoid fever. The picture is qui‘e 
similar to that of 1947. The numbers of outbreaks have been remarkably 
if not suspiciously—low. Three small outbreaks of food infection or poisoning 
were charged to cheese, in two instances apparently home-made. Home-made 
ice cream was credited with one. 

Of the 9 outbreaks charged to milk (or, in one instance, cream) in 4 of 
gastroenteritis (by one name or another) pasteurized milk was involved. it 
was believed, in all four, that contamination occurred in handling after delivery. 
In one of these, a 3-case outbreak from New York City, the information as 
to how contamination occurred was too vague to be thoroughly convincing. 
The Big Town also reported another of 3 cases in which it was not indicated 
whether or not the milk was pasteurized or how contamination occurred. 

The largest milk-borne outbreak was one of 165 cases of gastroenteritis in 
a school at Macon, Georgia. This was believed to have been a virus infection, 
a condition which had been prevailing generally in the city. “Several other 
schools had minor episodes” —presumably the same condition. Eighteen persons 
at the involved school had gastroenteritis, although they had not had the milk. 
Analysis, the report said, pointed to milk as the most likely vehicle “if any 
food was.” The published evidence raises a question whether this outbreak 
should not have been in the “Suspected” list. 

The one typhoid outbreak, 11 cases in a rural area in Ohio, was traced 
to a typhoid carrier selling raw milk in gallon jugs at the farm. 


Foops OTHER THAN MILK 
The 304 outbreaks line up as follows: 


Bacillary dystentery ................... ee EERE TEC R UTE 185 
A Fire Fy ee ee er a OT TRE, oo oo kck cee.e cb caccatinesoc 34 
Chemical poisoning .................... DS Weemipeed Tver so 6c ces caine 1 
I ars u's las baiddacaae sewed oe 3 Streptococcus sore throat............... l 
ESE Oe Ae ee A ee eee ee 
II Mircea cad od an ahacbaneawe me RE ee 3 


The botulism outbreaks were all charged to home-canned or home-cooked 
foods.- One, at Beaver Falls, Pa., was labeled “Botulism (probably)” and 
attributed to scalloped potatoes. The only notable chemical poisoning outbreak, 
48 cases in a prison at Frankfort, Ky., presented the sort of a prison story 
which is becoming familiar. An inmate cook, mad at a supervisor because of 
restrictions on his liberty, put soap powder in the Thanksgiving turkey dressing. 
Whether the supervisor got any gf the dressing is not noted. 

New York City reported the only outbreak of streptococcus sore throat. 
Three hundred ladies met in a Queens Borough hotel for an “organization 
luncheon” ; 270, or 88 percent, became ill in from 5 to 57 hours. Three foods 
served were found heavily contaminated with Group A hemolytic streptococci. 
Three food handlers, including two waitresses and a baker who prepared the 
dessert, showed positive throats at the time of the investigation. One of the 
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waitresses was ill the day before the luncheon. This outbreak, perhaps because 
oi its unusual features, was the most adequately reported of any of the relatively 
large number, mostly minor, reported by New York City. 

The total number of outbreaks reported as food infection, food poisoning, 
gastroenteritis, or diarrhea was 271. Of these New York City reported 29 
percent. The picture was about as usual. In the food infections poultry dishes 
headed the list of vehicles, with turkey and turkey dressing well up in front. 
Other meat dishes came next, with ham mentioned twice. Cream-filled and 
other pastries ran a poor fifth. Salmonella were mentioned frequently. 

In the food-poisoning class (185 outbreaks), however, poultry dishes ran 
third but with turkey and turkey dressing mentioned twelve times. Other 
meat dishes, nearly half of them ham, topped the list, with 71 outbreaks. In 
second position, here, were the cream-filled and other pastries. 

Counting the food-poisoning outbreaks in which staphylococci were specified 
definitely or “Probably” and those in which they seemed to be indicated by the 
combinations of short “incubation” periods and reports of inadequate refrigera- 
tion, staphylococcus enterotoxin was responsible for a large majority. There 
was insufficient data to indicate whether albus or aureus predominated. 

One of the largest outbreaks in this group was one of about 500 cases of 
food poisoning, “Prob. Staph.”’, in a Pennsylvania penitentiary. It was charged 
to Lebanon bologna. Incubation periods and other data on which conclusions 
might have been based were not given. Detroit reported a 7-case restaurant 
outbreak as due to Staphylococcus aureus and charged to “new dill pickles”. 
Evidence pointing to the pickles as vehicle was not reported. 

Upstate New York (exclusive of New York City) reported two sets of 
“repeat performances”. Three separate outbreaks of gastroenteritis, 50, 31, and 
19 cases, occurred a few months apart in a State hospital for epileptics. In a 
large children’s camp in northeastern New York there were two outbreaks, 
119 and 35 cases, a month apart. Information as to what was done, after 
the first outbreaks, to prevent recurrences would have been of interest. 


WATER 
GR GNAOUIETE 6 ox. 6s sccikvinss cacdedas 1 Paratyphoid fever ...............seeeees 1 
ES SEPT OL EE PPT NE SEE gi 5.5 oxid « Sigeisenaae cues 5 


Public supplies were involved only twice. One of the gastroenteritis out- 
breaks was charged to an untreated housing development supply in New York 
State; the other, with 81 cases of typhoid fever, was attributed to an untreated 
surface supply in Porto Rico. A third, with 11 cases of bacillary dysentery, 
was in a home connected with a public supply but resulted from back syphonage 
from an improperly installed toilet bowl to the kitchen sink. 

An outbreak of 6 cases of typhoid fever in 3 families at Amsterdam, N. Y., 
was shown to have been the result of contamination of private wells by sewage 
from a house in which there was a previously undiscovered typhoid carrier. 


UNDETERMINED VEHICLES 

Ten outbreaks: bacillary dysentery, 2; food poisoning and gastroenetritis, 

6; paratyphoid, 1 and typhoid fever, 1. 
7 GENERAL COMMENT 

It is noticeable, as in previous years, that in a very considerable proportion 
of the listed outbreak reports, information given is insufficient to support the 
reported conclusions. This is more particularly true concerning the outbreaks 
listed as due to foods other than milk and milk products. This, of course, is 
not surprising and may be unavoidable. 
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So far as the outbreaks of food infection and poisoning are concerned, we 
are in a peculiar position. When we examine the reports we would like to fee! 
that they were based on good epidemiology and were dependable. At the same 
time some experienced administrators, as mentioned last year, feel that in the 
investigation of “run of the mill’ outbreaks of this class we have reached « 
point of diminishing returns. They feel that too much time has been given 
to them of late, at the expense of more important activities. 

We sympathize with the Public Health Service people responsible for decid 
ing which of the reported outbreaks shall go in the positive lists and which in 
the “Suspected” or “Undetermined”. They have a difficult job and are doinz 
it well. While, because of the inadequacies and uncertainties, our tabulations 
of included data have no statistical value, they do give rough, general pictures 
which may be helpful. 

One slightly extraneous thought arises in this connection. Possibly in some 
other states, as in my own, many of these investigations are made by relatively 
inexperienced health department trainees, mostly medical. When they are 
assigned to such jobs, regardless of the importance of the outbreaks or what 
is to be done with the reports, they should be encouraged, assisted, and required 
to make efficient epidemiological investigations and adequate and dependable 
reports. Maybe that is being done now. We hope so. Anyway, we owe it 
to them as trainees, and even a few more really good reports would help to 
“brighten up” the good old P.H.S. annuals. 

P. B. Brooks 


SOCIETY OF INDUSTRIAL MICROBIOLOGISTS 


T= Society of Industrial Microbiologists is a new professional group, now 
in the process of organization. The president is Dr. Charles Thom, Port 
Jefferson, N. Y., before his retirement Principal Mycologist, Bureau of Plant 
Industry, U. S. Department of Agriculture. He is co-author of A Manual of 
the Aspergilli, 1945, and A Manual of the Penicillia, 1949. He is collaborator, 
Northern Regional Research Laboratory, at Peoria, IIl. 

The secretary-treasurer is Dr. Charles Lyman Porter, Professor of Botany 
at Purdue University, West Lafayette, Ind., where he is also in charge of the 
courses in Industrial Mycology. 

The Organization Committee includes the above two names, two more not 
yet appointed, and the following : 

Dr. M. M. Baldwin, Battelle Memorial Institute, Columbus, Ohio. 

Dr. Walter N. Ezekiel, Bureau of Ordnance, Department of the Navy, 
Washington, D. C. 

Dr. W. L. White, Farlow Herbarium, Harvard University, Cambridge 38, 
Mass. : 

Dr. Porter points out that Microbiology as a science cuts across many other 
sciences including Bacteriology, Biochemistry, Biophysics, Algology, Mycology, 
and Zoology (especially Parasitology). The field is of tremendous interest 
not only to research workers in the universities but also to the research depart- 
ments of many and varied industries. No one organization at present includes 
all of these diverse interests. There is need of a society that will cater to these 
various areas of industrial and scientific investigation; where ideas concerning 
techniques and developments may be discussed without feeling that the remarks 
are inappropriate for the group. The botanical, chemical, bacteriological, and 
zoological societies as now organized are too highly specialized in their interests 
for satisfactory microbiological conferences and programs. 

“We are asking that all individuals interested in this sort of a society corre- 





NE 


T, 


ant 
in 
nun 
on 

con 
sySsi 
The 


whe 
to 1 
of « 
ben 
cide 
ove 


Ho 
bac 
to 

bac 


foo 
to } 
inc! 
ima 


JourRNAL oF MiLk AND Foop TECHNOLOGY 135 


spond with the Secretary-Treasurer of the organization. All those joining the 
Society during 1950 will be considered charter members. The dues are $2.00.” 
J. H. SHRADER 


NEW PROBLEMS IN BIOCHEMICAL FOOD PRESERVATION 


4h spectacular successes which have come from research in chemotherapy, 
then those in the quaternary ammonium detergents, and additionally in the 
antibiotics are directing attention to the fundamental factors that are involved 
in the effectiveness of food preservatives. These products may act through a 
number of avenues: physico-chemical effects on cell membranes; pH effects 
on enzymic action; reaction of functioning groups with enzyme constituents ; 
competition of substrate and reagent for amino acids; destruction of the genetic 
systems of the microorganisms; build-up of katabolic inimical products; etc. 
‘The field is being made more complex by the increasing use of antibiotics. 

The latter compounds, as applied to milk preservation, seem to be effective 
when used both therapeutically in the milking cow as well as by direct addition 
to the milk. Medical practice is highly conversant with the carry-over effects 
of drugs into mother’s milk and thence ingested by the infant—sometimes with 
beneficial effects and sometimes not so good. The use of D.D.T. as an insecti- 
cide is now being discounted for use in dairy herds partly because of its carry- 
over into the milk. 

Now comes penicillin. We know of no work published on its carry-over. 
However, in this present issue of this JouRNAL we publish a paper on the 
bactericidal properties of penicillin when directly added to milk. It appears 
to suppress the development of certain species under conditions which favor 
bacterial growth. 

We publish this paper, not to encourage fraudulent use in evading pure 
food requirements, but in order to make the information available as a stimulus 
to further work in this field of applied biochemistry. We can expect that the 
increasing use of antibiotics will affect the bacterial content of milk. The 
imagination can picture attractive fields for exploration here. 

J. H. SHraper 


SANITATION: A PROFESSIONAL ENTITY 


ANITATION, in its broadest sense, means the establishment of environmental 

conditions favorable to health. Sanitary-comes from the Latin, sanitarus, 
which means promoting health. Man, being the complicated biological mech- 
anism that he is, must have the services of a large group of trained workers to 
promote health. He must have those trained in medicine such as the physician, 
psychiatrist, surgeon, and the many specialists in that field as well as the veterin- 
arian. He needs the biologists such as the bacteriologist, parasitologist, entomol- 
ogist, botanist, and zoologist. Likewise he needs those trained in the physical 
sciences such as the physicist, chemist—physical and biological. The engineers— 
chemical, mechanical, and sanitary—play an important role in the field of en- 
vironmental sanitation such as water, sewage, yentilation, housing and the like. 
Then, there are the nutritionists and the nurses who can rightly lay claim to their 
contribution to promoting man’s health. Last, but not least, has been the milk 
and food inspector, now known as the milk and food sanitarian. As a matter 
of fact, the practical sanitarian is the man who has actually put most of the health 
measures into effect and made principles workable. 

In short, this whole business of sanitation has become a very broad subject 
comprehending a great many fields in the scientific, medical, technical, and en- 
gineering professions. 
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At the present time there are a dozen or more organizations whose membet 
are active in some aspects of sanitation. Many of their activities overlap. Mo: 
of these workers belong to groups which have professional recognition in thei 
respective specialties, as for example, bacteriologist, chemist, physician, engineer, 
and others. Each one of these fields is a professional unit, known as such every 
where, as for example, the American Chemical Society, the American Medic: 
Association, etc. 

We keep meeting the questions : what is a sanitarian? and what are his pri 
fessional qualifications? The latter must be clarified and defined before profe 
sional qualifications can be formulated. The International Association of Mil: 
and Food Sanitarians, Inc., does indeed require college degrees, but there ar: 
no definitions or subject requirements therefor. No educational institutio: 
seeking to set up a curriculum to train sanitarians, has any authoritative basi 
for doing this. 

We recognize the difficulty of finding a common denominator, so to speal 
that would include bacteriologists, chemists, engineers, physicians, veterinarians. 
nurses, etc. However, we can if we want to. And since the sanitarians are th 
ones to be defined, we maintain that sanitarians as such should define th: 
qualifications. 

The International Association of Milk and Food Sanitarians, Inc., mig! 
very well sponsor a group meeting of sanitarians from various other organiza 
tions for the purpose of defining what a sanitarian is, and to consider the possi 
bility of organizing a Sanitation Institute to cover the whole field of sanitation 
Such an organization would be in a stronger position to “sell” sanitation than 
could any of the constituent groups. Moreover, it would have the resources ta 
engage a full-time secretariate, publish its journals economically, promote sa*.i 
tation-mindedness among the public, elevate professional standing ot its members, 
foster the awarding of medals to eminent sanitarians—and in general assume 
adulthood as a professional entity. 

Frep W. Fasian AND J. H. SHRADER 








THIRTY-SEVENTH ANNUAL MEETING, 1950, 
AT ATLANTIC CITY 


The 37th Annual Convention of the International Association of Milk and 
Food Sanitarians will be held in Atlantic City on October 13th, 14th, 15th 
and 16th, with headquarters at the Dennis Hotel. Since this convention is 
scheduled during the end of the week preceding Dairy Industries Exposi- 
tion sufficient rooms have been set aside for our group at the Dennis Hotel. 
Registration for rooms should be made directly with Mr. Wesler T. 
Keenan, Convention Manager of the Hotel. 


The Program Committee is under the direction of Dr. K. G. Weckel, 
President Elect, University of Wisconsin, Madison, Wis. 


Note that the convention runs for four days including Sunday, October 
15th, and Monday, the 16th. The Executive Board felt that because of 
the large volume of association business, Constitutional Amendments, etc., 
which will consume considerable time, decided that Sunday, the 15th, 
would be a good day to carry on these discussions. The 16th is the start 
of the Dairy Show. 
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THE ROLE OF THE AIR LINE HOSE OF THE MILKING 


MACHINE IN THE CONTAMINATION OF MILK * 


E. S. CHURCHILL AND W. L. MALLMANN 


Department of Bacteriology and Public Health, Michigan Agricultural Experiment Station, 
East Lansing, Michigan 


HE prime objective of the dairy is 
T the production of quality milk. To 
obtain a high grade product it is essen- 
tial that milk be produced under con- 
ditions as nearly aseptic as possible. 
Every avenue of contamination must be 
effectively blocked so that a minimum 
number of bacteria enter the product 
throughout its course of travel from 
the udder of the cow to the consumer. 

The need for proper cleaning and 
sanitizing of milking machines has been 
well established. The question of con- 
taggination of air lines as a source of 
bagteria in the milking machine has 
appeared repeatedly in discussion 
groups. It is generally agreed that air 
lines do become contaminated as any 
sanitarian has demonstrated by an ex- 
amination of milking machine equip- 
ment on the farm. It is not generally 
agreed, however, that the contamina- 
tion in the air lines enters the milk and 
causes marked increases in contamina- 
tion. 

In 1948 Domingo (1) built, in the 
laboratory, a duplicate of a barn va- 
cuum pipe line installation to which 
various milking machines were con- 
nected and operated in a manner that 
would simulate actual milking condi- 
tions. Glass traps were placed at each 
stall cock and at the end of the vacuum 
line. With this equipment he was able 
to demonstrate the collection of liquid 
in the air lines and under certain con- 
ditions of operation the return of the 
liquid to the milk pails. He showed 


* Presented at the Thirty-sixth Annual Meeting of 
the INTERNATIONAL AssocIATION OF MiLKk & Foop 
SaniTarIANns, Inc., Columbus, Ohio, October 20, 21, 
22, 1049. 


that the traps at the stall cocks collect 
the liquid and prevent its return to 
the milk pail. 

Leber (2) in 1948 made a bacteri- 
ological study of milk produced on 
three farms equipped with milk traps 
invented by Domingo. These studies 
covered a period of nine months during 
which time daily microscopic and ther- 
moduric counts of the milk were made. 
These data were compared with 
monthly microscopic and thermoduric 
counts obtained previously on the same 
producers over a period of nine months 
for two of them and six months for 
the other. He was unable to demon- 
strate that bacteriologically the milk 
had lower counts as a result of the 
traps on the air lines. 

Because of the paucity of data on 
the controversial subject of air line 
contamination, a study was undertaken 
to determine whether the bacterial qual- 
ity of the milk was affected. The need 
of such a study is clearly demonstrated 
by the fact that regulatory officials are 
already demanding remedial measures 
in the design of vacuum lines to avoid 
all possibilities of air line contamina- 
tion. 

Three areas were used and three 
city departments of health were invited 
to participate in the project. Due to 
overlapping of the milk sheds of each 
city it was possible to select farms sup- 
plying milk to each city in each of the 
three areas. This made it possible to 
obtain a more representative geo- 
graphic sampling which would be more 
typical of the entire country. 

Each milk sanitarian (one from each 
city) selected producers who had a 
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previous history of dirty air hose and 
high bacterial counts. For the initial 
sampling the sanitarian arrived at the 
farm before the morning milking so 
that he could make a complete inspec- 
tion of the milking machines prior to 
milking. The farmer did his milking 
as usual without instructions from the 
sanitarian. The milking procedure was 
noted. Samples were collected from 
the milking machine pail after each cow 
was milked. Each sample was placed 
in a sterile plastic screw-cap test tube 
and immediately iced. A composite 
sample was also collected from the milk 
cans at the completion of the milking. 
Each unit on the farm was handled in 
the same manner. The samples were 
taken immediately to the laboratory for 
analysis. 

These samples were the control 
group and represent, in general, the 
normal practice of the operator in 
cleaning and sanitizing his equipment 
and milking procedure. For conven- 


ience this sampling will be called Con- 


dition I. 

Later in the day, the sanitarian re- 
turned to the farm to clean the milking 
machine. All parts, with the exception 
of the rubber air line, were carefully 
cleaned and sanitized with a quaternary 
ammonium compound. Any rubber 
parts which were not in good condition 
were replaced. 

Just before the evening milking, the 
machines were again rinsed by the 
sanitarian with a quaternary ammoni- 
um sanitizer. At this milking the 
farmer was instructed to use a strip 
cup, wash and rinse the udder and teats 
with a quaternary ammonium sani- 
tizer, and dip the inflations into a 
quaternary ammonium sanitizer before 
each milking. Under the direct super- 
vision of the sanitarian, all sanitary 
precautions were observed except for 
the cleaning of the air line hose. Samp- 
ling procedures were the same as be- 
fore. This second sampling is reported 
in Condition II. 

The machines were again cleaned 
and sanitized as before by the %ani- 


tarian after the evening milking. The 
next morning, besides rinsing with 
sanitizer, cleaning of the cows, etc. 
an air line hose which had been ster'- 
lized by moist heat under pressure wz 

attached. The milking and sampling 
were done exactly as before. This 
third sampling is reported as Conditio: 
III. 

The raw milk samples were teste 
by plating, using standard procedures ° 
Portions of each sample were labor: 
tory pasteurized at 143°F. for 3 
minutes, cooled, and plated to dete 
mine the thermoduric bacterial coun‘. 

Each dirty air line tube was brouglit 
to the laboratory for examination. The 
bacterial populations of the dirty air 
line tubes were obtained by pouring 20 
ml. of sterile skim milk into the hose. 
The milk was worked through the full 
length of the tube by alternately lower- 
ing and raising the ends. The milk 

ras then collected in a sterile container 
and checked for total and thermoduric 
bacterial counts. 

The writers are well aware that this 
method of using milk as a rinse solu- 
tion is not a good means of removing 
bacteria from the inner surfaces of the 
rubber tube. This method was selected 
because it was felt that the bacteria 
which might enter the pail would be 
more comparable to those obtained by 
a milk rinse rather than a saline or 
buffered water rinse. Undoubtedly 
the total bacterial population of the 
tubes would be much higher than those 
obtained. No attempt was made in 
this study to determine the total num- 
ber of bacteria in the dirty tubes. 

The sanitarian in each area selected 
farms, for test purposes, that previously 
had high bacterial counts and dirty air 
line hoses. Each farm presents a 
different picture as it pertains to all 
phases of the tests. 

For example, Table 1 presents re- 
sults on a farm using long tube milk- 
ing machines where high total and 
thermoduric bacterial counts were ob- 
tained prior to cleaning by the sani- 
tarian. After cleaning, the total and 
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TABLE 1. 


BaAcTERIOLOGICAL Data oN MILKING MACHINES (PrRopuUCER S-6-21-49) 
witH Very Dirty Arr Line Hose 





Bacteria per ml 
a 





Condition I 


Condition IT 
A... 


es 
Condition III 








Raw _— Pasteurized 


Raw 


—_ 
Pasteurized 


Raw 


a 
Pasteurized 





Sample Unit 


A 68,000 
102,000 

163,000 

32,000 

337,000 


14,000 

2,800 
38,000 
17,000 
47,000 


5,500 
2,500 
4,000 
240 
960 


530 
180 
410 
390 
500 


700 
4,000 
1,200 

210 

730 





Airline hose 1,365,000 


37,000 





B 28,000 
63,000 18,000 

61,000 15,000 

14,000 


14,500 
3,800 
5,400 
2,400 


570 
1,000 
1,300 

330 


2,600 
3,000 
2,700 
4,900 





910,000 


Airline hose 


189,000 





thermoduric bacterial counts were ma- 
terially reduced. There was no appar- 
ent change in either the total or ther- 
moduric bacterial counts as a result 
of substituting a sterile air line hose 
for a dirty one. This air line hose was 
very bady contaminated as demon- 
strated by the high bacterial counts. 


Table 2 presents results on a farm 
where the short tube milking machines 


were carefully cleaned and sanitized 
but the air line hose were extremely 
dirty. It will be noted that the bacterial 
counts were approximately the same 
after thorough cleaning and sanitizing 
as before. Although the air line hose 


TABLE 2. 


BACTERIOLOGICAL DATA ON MILKING MACHINES (Propucer S-5-17-49) 
witH VERY Dirty Air Line Hose 





Bacteria per ml 
= — 





Condition | 


ang, 
Condition II Condition III 








ed . | 
Sample Unit Raw - Pasteurized Raw _ Pasteurized Raw _ Pasteurized 





220 
360 
90 
120 
30 
60 
70 
5,780,000 


160 
50 
50 


3,000,000 


20 100 
4,200 15 9 
1,700 19 
1,300 6 
1,300 10 4 

12,000 1 70 
1,900 6 100 


6,500 


1,600 1 
2,400 170 
1,600 8 


3,700 


7,000 
2,400 
2,100 
1,700 
2,000 
6,700 


5,700 








50 
50 
50 


B 14,900 
5,200 
2,200 





Airline hose 








CoNTAMINATION 


BY Arr LINE Hose 


TABLE 3. 


3ACTERIAL PopuLaTIONs oF MitkK OBTAINED FROM 44 MILKING MACHINES 
witH Dirty Arr LINE Hose 


Condition I 





~un 


Raw _- Pasteurized 


Log. aver. of bacteria per ml. 


Condition Il Condition Ill ; 





, 
Raw _ Pasteurized 


Raw __— Pasteuriz:d 





21,400 470 


3,000 40 2,900 25 





were heavily contaminated with bac- 
teria, there was no apparent change in 
bacterial counts of the milk when a 
sterile air line hose was used. 

These two tables present data typical 
of many other producers. The data for 
44 units, both long and short tubed 
machines, with dirty air line hoses 
were compiled. Due to the wide range 
of bacterial populations encountered, 
logarithmic averages were prepared. 
The data are presented in Table 3. It 
will be noted that the bacterial counts 
for both total and thermoduric bacteria 
are identical for Conditions II and III. 
These data show that in a check of 44 
units, the presence of dirty air line 
hose did not influence the total or ther- 


moduric bacterial counts. If contam:- 
nation from the air line hose occurred 
frequently, an increase in the bacteri 
populations of the milk should be o!- 
served in Condition II where a cle: 
machine with a dirty air line hose w: 
used. 

Ten units with very dirty air line 
hose were selected for further examin: 
tion. The results from these are pre- 
sented in Table 4. It will be noted 
that the average counts for Conditions 
II and III are practically the same. 
An examination of the individual units 
show no marked differences that could 
be charged to contamination coming 
from the contaminated air line hose. 

In one instance the sanitarian de- 


TABLE 4. 


3ACTERIAL PoPpULATIONS OF MiLK OBTAINED FROM 10 MILKING MACHINES 
witH Very Dirty AIRLINE Hose 





Condition I 
; 


¢ 


Log. aver. of bacteria per ml. 


Condition Il Condition Ill ite 





Unit No. Raw __‘— Pasteurized 


Raw _— Pasteurized Raw _— Pasteurized 





4,697 210 

6,893 324 

15,420 692 

40,520 10 

55,390 10 

2,982 23 

51,960 7,437 

374,500 4,534 

3,213 101 

1 5,546 74 


Log. av. 16,580 210 


16,940 389 


2,163 97 
5,075 115 


4,380 40 
10,050 44 
30,480 133 
9,389 + 1,754 10 
1,734 6 2,423 7 
1,366 107 2,494 24 
1,388 at 1,619 68 
6,437 20 2,829 7 
1,954 22 2,927 8 
2,093 50 1,831 11 


3,649 45 3,703 21 
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TABLE 5. 


Tue BacrerrAL Popucations or Dirty Air Line Hose 





Bacteria per mil 





City D 
Raw Pasteurized Raw 
11,300 140 78,000 
1,200 L.A. 67,000 
88,000 120 97,000 
344,000 47,000 5,000 
7,800,000 12,000 1,600 
1,000 30 4,800 
5,400 10 400 
1,800,000 1,000 90,000 
1,200,000 1,000 4,000 
100,000 6,000 700 
5,000 1,405 me 


liberately introduced 10 ml. of milk 
into a dirty air line at the start of the 
milking and again added another 10 
ml, portion after the third cow had 
been milked, without causing any sig- 
nificant change in the bacterial popu- 
lation of the milk. 

The air line hose in most instances 
yielded high bacterial populations in 
spite of: the fact that the method of 
determining the number was _ not 
planned to obtain total numbers pres- 
ent. The numbers of organisms re- 
moved are reported per milliliters of 
milk added to the air line hose (Table 
5). Any marked movement of bac- 
teria-laden liquid from the air line hose 
into the milk pail would be easily de- 


City F 





City S 
Pasteurized Raw Pasteurized 

50 5,800 2 
70 5,300 30 
300 1,170,000 80 
20 227,000 300 
40 5,800,000 6,400 
20 3,000,000 3,800 
20 800 6 
9,000 600 25 
160 9,000 5,000 
6 900,000 300,000 
— 1,400,000 38,000 
900,000 200,000 


tected in practically every unit exam- 
ined, due to the fact that the bacterial 
populations of the cleaned machines 
were extremely low; approximately 
3,000 per milliliters. 

If only small amounts of bacteria- 
laden liquid entered the milk pail, the 
numbers of bacteria introduced per 
milliliters of milk would be so small 
compared with a total count of 3,000 
per milliliters that the effect on the total 
count would be insignificant even 
though the liquid carried populations of 
1,000,000 bacteria per milliliters. 

The results on all units tested ar- 
ranged according to cities are reported 
in Table 6. It will be noted that in 
two of the three cities, the population 


TABLE 6. 


Tue AverAce LoGAriItHMic BACTERIAL Counts oF MILKING MACHINES ° 





Bacteria per mil. 








ee ee 
No. Condition I Condition IT Condition III 

aa i —— SF 

Location Units Raw Past. Raw Past. Raw Past. 
City D 12 41,540 779 4,797 84 743 29 
City F 20 21,360 452 2,262 30 1,956 24 
City S 12 9,454 391 3,112 30 2,307 20 





Total 44 


21,410 





508 2,970 37 1,558 24 





CONTAMINATION By AIR LINE HOSE 


GRAPH I 
CITY F RAW 





CONDITION ONE 
CONDITION TWO 
CONDI TION THREE 





in Condition III, where clean air lines 
were used, was slightly higher on an 
average than in Condition II. 

The results are also shown in Graphs 
I-II for City F for both raw and 
pasteurized milk. The two curves for 
Condition II and III follow very closely 
for each unit. The results for the other 
two cities gave a similar picture. 

The data for long tube and short 
tube machines were separated and com- 
pared. -The data for each type of ma- 
chine are shown in Graphs III and IV. 
The data for the two types of machines 
are practically identical, showing that 
the machine design does not cause any 
change in the bacterial picture. 


DiscussION 


These studies were carried on over 
a period of three months and involved 


a total of 65 milking machines. All 
the farms selected for study represented 
“sanitary offenders” who were known 
to have dirty air line hose. On most 
of these farms the machines were 
poorly washed and seldom sanitized. 
The rubber inflation and tubes in most 
cases were in poor condition. In gen- 
eral the selected group represented the 
worst cross-section of milk producers 
that could be obtained in the areas 
studied. 

All variables were carefully con- 
trolled in these studies by the sampling 
procedure in checking the same ma- 
chine, before thorough cleaning, after 
thorough cleaning but retaining the 
dirty air line hose, and after thorough 
cleaning and installing a sterile air line 
hose. It would’ seem reasonable to be- 
lieve that some of the 65 units exam- 
ined would have shown the effect of 
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GRAPH IL 
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CITY F PASTEURIZED 


CONDITION ONE 
CONDITION TWO 
CONDITION THREE 





a dirty air line hose, if contamination 
from this source does occur occasion- 
ally. No such cases were observed. ° 

If, over a period of three months 
with this number of machines from 
known poor producers, we failed to re- 
veal any significant contamination from 
dirty air line hoses, the problem is not 
particularly important and the need of 
traps on the machine or stall cock is 
not apparent. 

The fact that contamination from air 
lines was not observed does not mean 
that air lines need not be maintained 
in a. sanitary condition or that no at- 
tention need be paid to the vacuum 
lines. It is good practice to see that 
all parts of the milking machine are 
maintained in a sanitary condition. It 
is good practice to see that all air 
line hose are washed regularly. If air 
line hose are kept clean and the vacuum 


lines are properly installed and main- 
tained, it is quite obvious that, even 
though air lines could cause contamina- 
tion, there would be no trouble. 

The whole problem resolves itself 
finally into good sanitation of the pres- 
ent equipment. The addition of further 
safeguards, such as traps on the ma- 
chines or the stall cocks, instead of 
eliminating a source of contamination, 
probably would contribute by increas- 
ing the difficulties of proper cleaning 
and sanitizing of the equipment. The 
farmer who now fails to maintain his 
equipment in sanitary condition cer- 
tainly would not improve the care of 
his equipment by the installation of 
more gadgets on the machines. 


CONCLUSIONS 


Contaminated air line hose did not 
cause any appreciable increase in the 











CONTAMINATION BY AIR LINE HOSE 


GRAPH Ii 


LONG TUBE MILKER RAW 
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CONDITION ONE 
CONDITION TWO 





bacterial population of milk collected 
in properly cleaned and sanitized milk- 
ing machines. 

It would seem that the production 
of quality milk depends upon good, 
sanitary milking practice. The instal- 
lation of milk traps simply introduces 
a new cleaning operation. 
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LOOSE HOUSING FOR DAIRY CATTLE * 


STANLEY A. WITZEL 


Department of Agriaultural Engineering, University of Wisconsin, Madison, Wisc. 


Gem ten years ago, Dr. 
Chairman of our Dairy Husbandry 
Department at the University of Wis- 
consin and the writer started working 
on an idea. At that time, artificial 
insemination had been getting a very 
promising start. The proven sire pro- 
gram was in full swing and the Dairy 
Herd Improvement work had come 
back into full scale operation from the 
depression days. There still remained 
the fact that the average cow was good 
for about three lactation periods. Fur- 
thermore, the good cow with the large, 
full udder over half of the year was the 
most likely to be injured early in her 
We had no trouble 


production life. 
agreeing that if we could keep these 
good cows for brood cows over a long 
life span we would be able to develop 
cow families that would be invaluable 


to the dairy breeder. In fact, any good 
dairyman could profit by this advan- 
tage. 

From the engineering point of view 
there were many reasons for develop- 
ing the loose housing system. Barn 
fires are serious business, especially 
when one has the results of a lifetime 
of breeding securely locked in stalls 
and all his year’s supply of feed stored 
overhead. Windstorm losses take their 
toll of high barns yearly. Deteriora- 
tion, rot, and decay often weaken barn 
frames subjected to the extreme mois- 
ture and temperature variations. Barns 


* Contribution from the University of Wisconsin 
Agricultural Experiment Station, as a collaborator 
under North Central Regional Agricultural Experi- 
ment Station coope~ative research project, entitled 
“Dairy Barn Research Project” and suppdrted in 
part by funds made available by the Carnegie- 
llinois Steel Corporation. 

Presented at the Thirty-sixth Annual Meeting of 
the INTERNATIONAL ASSOCIATION OF MiILK & Foop 
Sanirarians, Inc., Columbus, Ohio, October 20, 21, 
22, 1949. 


Heizer, 


are expensive and because of their 
great height are hard to build at low 
cost, partly because they are seldom 
erected with farm labor. Then, there 
were the mechanization possibilities fr 
doing chores. Electric and mechanical 
energy can do work at odds of better 
than 100 to 1 when compared to human 
energy. Farm tractors equipped with 
self starter, lights, and rubber tires and 
carrying a mounted fork or scoop were 
scarcely used for chores except for 
pulling the manure spreader through 
the driveway of the barn. The ques- 
tion of individual feeding, milk weigh- 
ing, records in a visible location over 
each cow, and appearance of the herd 
all lined up in stanchions were con- 
sidered. To offset this we have the 
possibility of handling the entire herd 
as a unit. One has only to watch the 
feed mangers to see how well the 
feeding program is adjusted to the 
capacity of the herd. Likewise, he has 
only to watch the total quantity of 
milk produced at each milking to deter- 
mine the response of the herd to feed- 
ing and management practices. 

Finally, the problem of producing 
better milk offered a challenge. Would 
the milking parlor improve milking 
technique? Could clean milk be pro- 
duced in a loose housing system? 
Could the cows be kept clean? Could 
the cows stand the cold temperatures 
and would they like to be outside? It 
was decided to set up a project and let 
the cows answer these questions them- 
selves. 

In setting up the project, a standard 
stanchion barn was planned as a check 
or control unit. This was known as 
A-Barn. A second barn of the loose- 
housing type was built for the test 
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according to the best information avail- 
able at the time. This was known as 
C-Barn. A third insulated, loose- 
housing barn was built a little later, 
and this was called B-Barn. The 
project was made possible through an 
industrial fellowship by the Carnegie- 
Illinois Steel Corporation. Later, 
milking-parlor studies were added to 
the scope of the project and Regional 
Funds from the Agricultural Research 
and Marketing Act were made avail- 
able. 

The first three years, A- and C- 
barns were in operation. The test peri- 
ods ran during the winter six months 
only. Herds of 17 cows were used, 
and results indicated little difference 
in production between the two barns. 
A-barn was operated as a warm stan- 
chion barn while C-barn was operated 
as an open, non-insulated and cold 
shelter with the cows free to go out- 
side as they wished. During this time 
a number of changes were made in 
C-barn. The fourth year B-barn was 
constructed so that only a short test 
period was used. In the next two 
years, B-barn was used as a warm, 
insulated shelter. It was not entirely 
satisfactory because of excessive mois- 
ture and lower production of the herd 
so it has been used as an open, cold 
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barn the past two years. It was con- 
cluded that the warm manure pack 
and the insulated barn could only re- 
sult in too much warmth and humidity 
for the comfort of the cows. After 
all, we were asking the cows what they 
preferred. 

Data on A- and C-Barns have been 
tabulated and the data summarized for 
the past four years as per the tables 
below and on the next page. 

From these data one might conclude 
that a loose-housing herd might be ex- 
pected to perform on a par with a 
stanchion-barn herd and, if anything, 
a little better. Perhaps the herd health 
record is the most outstanding. These 
experiences have proven to be well 
founded as they have worked out in 
actual practice on the farms of cooper- 
ating dairymen. 


DESIGN REQUIREMENTS 

The work at the Dairy Barn Re- 
search Project has included the making 
of studies, observations, and adjust- 
ments which have made it possible to 
establish design requirements that in- 
sure satisfactory performance through- 
out. Many cooperating dairymen in 
the north central and eastern states 
who have had the pioneering spirit 
plus a full appreciation of the fine points 


C Barn 





» 
No. cows 
affected 
A. Stiffness and lameness....... 18 
. Injured knees and hocks.... 8 
. Abscessed hocks—operated .. 
. Stepped on teats 
. Foot rot 
. Cow pox 
DIMI, 5. 5. 4% s-tseasise's 
. Metritis ... 
. Mastitis flaky milk. . 
. Mastitis flaky eens 
. Mastitis—sub-acute ........ 
. Mastitis—acute .... 
M. Reproductive disorders 
N. Off feed 
. Milk fever 
. Other injury 


Prod. Serioust 


¢ ok 
8 
3 
2 
4 
3 
0 
3 
0 
3 
K 
1 
7 
1 
5 
1 
0 


No.cows Prod. 
affected lag * 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
3 0 0 
3 0 0 
3 0 0 
0 0 
10 0 
1 
4 
0 
1 
2 
0 
0 


Serious+ 


* Production lag means a noticeable drop in production for a short period of, time. 
+ Injuries were considered serious when they had a lasting effect on the animal. 


t Chronic mastitis not responding 


to treatment (usually staphylococcus infection). 
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Outside “A” Barn 
1. Temperature 4? .. . 29.75° F. 54.78° F. 


2. Humidity+ >»... 


. Manure pack temperature—ave. 3” from 
surface 4,> 


. Stall barn floor temperature—ave. 3, » 


5. Labor comparisons’ 4 > 
A. Actual summary of original time studies 100.0% 
B. Actual time plus time for cleaning C-barn loafing 
area, mechanically 100.0% 


C. Actual time plus time for cleaning C-barn loafing 
area by hand 100.0% 
. Feed consumed (Cow day basis) 4 @ 
eS ae 
oo 


a Concentrates . Ay gs ES A eerie ees mene 
D. Total T. D. N. 100.0% 


. Bedding (Cow day basis) 4 ® 
Pounds per cow day 7.68 
Percentage comparison 100.0% 


. Milk Production (4% F.C.M. Basis) 44 
A. On a total cow day basis 100.0% 
Actual pounds 29.48 
B. On a milking cow day basis 100.0% 
Actual pounds 35.10 
C. Lbs. T.D.N. consumed per Ib. F.C.M. (4%) pro- 
Rr 100.0% 


D. Cost per lb. 4% F.C.M. produced 100.0% 
(Concentrates @ $60.00, Hay @ $20.00, Silage— 
¥% hay cost.) 


. Bacterial Counts ® 
A. Arithmetic average—counts taken at plant on 
pooled, raw milk ¢ 


B. Arithmetic average—counts taken at plant on pasteur- 
ized samples of pooled milk—check for thermo- 
duric bacteria * 


C. Average sediment tests—based on sediment stand- 
ards of Wis. Dept. of Agr. on a 1, 2, 3, 4, basis, 
1 being cleanest * 


. Cow weights—average lbs. gain per cow per test period 4 » 
Calves ® 
A. Gain per calf per day 4 100 .00% 


B. Lbs. T.D.N. consumed per lb. gain 4 100 .00% 
C. Lbs. Bedding/calf day * 100.00% 


. Herd Health (total cases) ® 


8 Comparable records covering 3 years (1946-49). 

# Comparable records covering 4 years (1945-49). 

® Figures shown are averages of totals for all test periods involved. 
>» Figures shown are averages of the yearly averages. 


‘C” Barn 


37.19° F, 


78.19% 


82.75% 
84.65% 
93.00% 
103 .26% 
103 .76% 


100.0% 
102.42% 


12.39 
161 .33% 


104.55% 
30.82 


102.79% 
36.08 ° 


97.98% 
97 .44% 


7,136 


101 


i We 7 
49 


88.32% 
85.37% 
71.36% 
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of dairy herd management have used 
these design requirements, and the re- 
ports have been so enthusiastic that 
one could scarcely believe them had he 
not experienced similar results on his 
own farm and with his own dairy herd. 
All of the things one might have hoped 
for seem to work out when the design 
requirements are met. 

Che following is a brief summary of 
the design requirements : 


The Bedded Area 

This open, cold, well-bedded manure 
pack should be in a separate building 
or a separate part of the total housing 
facility. It should be free of cross 
traffic, trampling, feeding, or holding 
area operations. Ample bedding stor- 
age at ground level or in a loft above 
will be best, and care will be needed 
to see that there will be bedding to spare 
at the start of each housing season. 
Remember, the colder the shed, as long 
as it is free of cross drafts and drift- 
ing snow, the less the bedding require- 
ments will be on the basis of daily 
requirements. 

The bedded area should be accessible 
for a tractor-mounted manure-loader. 
While trussed roofs eliminate posts, 
the cost can be reduced by using post 
construction where strict economy is 
required. An earth floor, graded well 
above outside ground level, is most de- 
sirable. Some window lighting in sheds 
not open to the south or east will be 
essential. 

The bedded area, when managed as 
suggested will require 60 square feet 
or more per large Holstein cow as a 
minimum. Seventy to 80 square feet 
per cow will reduce bedding require- 
ments. The bedded area is also a good 
place for the calf pens and young stock 
section. The amount of space and pens 
required will depend on how much 
young stock is to be raised. A hospital 
pen can also be provided or gates may 
be used to close off a corner of the 
bedded area for a temporary pen. Sev- 
eral barns have pens with removable 
partitions which permits the use of the 
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tractor mounted manure loader to clean 
out the pens as well as the rest of the 
bedded area. 


The Feeding Area 


A clean, paved feeding area is a 
“must” if bedding requirements are to 
be held down to about 12 pounds per 
cow per day and if the cows are to be 
kept clean. When the feeding area was 
bedded, bacteria counts were erratic 
in the loose housing system, and the 
cows were often extremely dirty. The 
area required bedding three times a 
day and still punched up and remained 
so messy that the cows would most 
certainly get dirty if they lay down in 
this area. These observations were 
made where large Holstein cows in 
high production were housed and when 
they were being fed a well-balanced 
ration of hay, silage, and concentrates. 

It is important that no hay or left- 
over roughages be thrown out or be 
permitted to be pulled out into the 
paved feeding area or the cows will lie 
down and get dirty. “ That is why the 
feed manger must be designed so that 
no feed can be worked out by the cows. 
The western type feeding fence with a 
plank front 27 inches high and a rail 
another 27 inches higher, works out 
very well whereas the slatted hay rack 
is a complete failure. One can mount 
the southern-type, short-milking stall, 
lever stanchion on this feeding fence 
if he wishes. The cows can then be 
held for the veterinarian making blood 
tests and if desired they can be fed 
concentrates before or after milking. 
Hay storage should be over or along- 
side the hay manger. For some in- 
stallations, the feeding fence could be 
movable so it can be moved across the 
hay mow as the chopped or baled hay 
is fed out. For loose hay one would 
have to move the feeding fence from 
bent to bent down the length of the 
barn. The feeding space required per 
animal is about 30 inches where both 
hay and silage are fed at the same 
manger. For greater efficiency in feed- 
ing and housing space, hay can be fed 
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at one manger under roof, but in an 
open shed while silage is fed in feed 
bunks out in the barn yard or under 
another shed roof. By feeding hay and 
silage once a day and at the same time, 
the space per animal at the hay manger 
can be reduced to 18 inches and at the 
silage manger the same. 

The paved feeding area is the proper 
place for the location of the water tank. 
It can be float controlled if the water 
is brought in from below. It can be 
banked in winter and it should have an 
overflow to a frostproof drain. A small 
tank is satisfactory. 

The feeding area at least for herds 
of 20 cows or over should be accessible 
to a tractor-mounted scoop or scraper 
for cleaning along with the adjoining 
cattle yard. Cleaning should be done 
roughly once a week, if not daily, ex- 
cept when frozen. 

The calves are sometimes housed 
under a part of the hay loft. The feed- 
ing area may often be used for the 
holding area where the cows can be con- 


centrated and held ready for milking. 
The hay storage and feeding area are 
best located together for convenience 
in feeding. A pole shed with a 30 foot 
width devoted to hay storage and 15 
feet along the south or east sides used 


for a feeding area is one plan. In re- 
conversion jobs, the old stanchion barn 
often serves for the feeding area be- 
cause all the feed is located here and 
also because the head room is insuffi- 
cient for the bedded area. Part of the 
old barn can be used for young stock 
and one end might be used for a milk- 
ing parlor. Since the old barn is often 
too small to meet the greater floor area 
needs of loose housing, a separate build- 
ing or lean-to of inexpensive construc- 
tion can be used. 

For both the bedded area and feed- 
ing area, pole sheds of creosoted poles 
set firmly and deep in the ground or 
arched or trussed roofed one story 
buildings may be built at moderate cost. 
The appearance and air of the loose 
housing area comes to be that of the 
sprawling, lazy but comfortable feeling 


of the ranch style house. This motif 
carried out in the design of all build- 
ings will lead to a quiet and satisfying 
farmstead scene. 


The Barnyard 

The scene on the farm having loose 
housing will include cows out of doors 
in all seasons. A white board fence 
can add to the attractiveness of tlie 
roomy, concrete paved barn yard wiih 
a nearby sodded field of a few acres 
for the cows to bed down on when tlie 
weather gets warm and they prefer 
to spend the nights outside. This paved, 
well drained, cleaned, wind protected, 
barn yard should provide at least 100 
and preferably 200 square feet of area 
per animal. It should be arranged for 
ease in cleaning, especially in the spring 
when the snow starts melting. At this 
time, a rollover scraper may be used to 
pull the thawing snow and manure out 
into a nearby field as the thawing 
progresses. 

A good barn yard paving might con- 
sist of 4 inches of sand or gravel and 
a 4 inch slab of high quality concrete. 
Steel reinforcement and expansion 
joints are best but have often been 
omitted without serious results. 


The Farm Milking Plant 

Preferably a separate building built 
to the highest possible standards of 
cleanliness, the farm milking plant will 
house the elevated stall milking parlor, 
feed room, utility room, washroom, 
vestibule, and milk room. Of course, 
in developing a loose-housing system 
one can milk in, say, 8 or 10 stanchions 
separated from the rest of the barn. If 
this is done and concentrates are fed 
during milking, it is very important 
that a feed manger be built 18 inches 
off the floor so the cows will stand still 
while being milked. 

The aim is that of having a strictly 
clean, sanitary, well lighted and ven- 
tilated, properly equipped place for 
milking the cows. Running water, hot 
and cold, some heat, proper floor 
drains, and the usual sanitary require- 
ments can be met at moderate cost. 
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Here it is never necessary to milk the 
cows over a gutter full of manure. 
There should be no odors to contami- 
nate the milk. Where well designed 
feed boxes are used, little feed is spilled 
on the floor and very little feed dust 
will show up in the filters. At least, 
for the small, one-man milking parlor, 
we hope the operator will be permitted 
to feed grain in the milking parlor and 
wash udders here before milking. Es- 
pecially in the elevated stalls, it is 
possible to do the washing where one 
can see what he is doing. If he has 
warm running water he can do an 
exceptionally good job. 

In the northern climate, often called 
Zone 1, the milking parlor may be op- 
erated without running water in the 
winter. The generous use of lime on 
the floor and the prompt removal of 
droppings seems to provide a satis- 
factory condition where the task of 
keeping pipes from freezing might work 
a hardship on the operator. 

The elevated stall parlor makes the 
practice of good milking techniques 
possible. Here machine stripping and 
the manipulation of each quarter of the 
cow udder just before taking the ma- 
chine off will result in quick, clean 
milking every time the herd is milked. 
Udder trouble can be drastically re- 
duced through thorough practices when 
all milking operations are handy, ef- 
fective and can be carried out in full 
view of the operator who is standing 
in a comfortable position. 

All milking plants are designed so 
the milk can be carried or piped to the 
milk house and with the operators 
floor at the same elevation as the milk 
house floor if at all possible. 

The number of milking stalls will 
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depend upon the size of the herd and 
whether or not they are being fed while 
being milked. The number of oper- 
ators also will affect the size. Good 
milking and the production of clean 
milk comes first ; labor efficiency, milk- 
ing time per cow, number of stalls and 
the number of units per operator are 
secondary. By having all controls 
handy and easy to operate, one can 
make time without hurrying. When 
the cows are fed while being milked, 
one might estimate a maximum of 8 
cows per stall per hour under this plan 
of operation. One operator can use 
3 stalls and one or two units quite 
effectively. The more times each stall 
can be used each milking, the less 
overhead each cow will be required to 
carry. Therefore, to be practical the 
smaller the herd, the smaller the milk- 
ing parlor must be. 

Special studies are being made on 
stall arrangements for milking parlors. 
Milking equipment is also under study. 
While all the results have not been 
tabulated it is evident that the cows 
should be routed directly through the 
parlor. The more concentrated the 
stalls, the shorter the walking distance 
and the better the controls are for the 
operator. The three stall “U” type 
parlor seems to work very well in every 
respect while for two operators the 4 
stall “U” type parlor seems to show 
up very well. A report will be out in 
a short time on this work. 

Milk quality studies have been in- 
tensified this year. The types of bac- 
teria are being observed as well as the 
number. In the meantime, it would 
seem that one might safely conclude 
that high quality milk can be produced 
under loose housing for the dairy herd. 
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The Dairy Barn Research Project, located at the University of Wisconsin and carried 
on cooperatively through Agricultural Research and Marketing Act, Regional funds and 


through an industrial fellowship sponsored by the Carnegie-Illinois Steel Corporation. 
Since this picture was taken the barn lots have been paved. 
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During the winter the cows take advantage of most of the daylight hours out of doors; 
even on cloudy days there may be some beneficial solar radiation. Many dairy farmers 


feed silage in open feed bunks on the paved lot out of doors the year around in this 
There has been no correlation between 4 percent fat corrected milk production 


climate. 
and weather conditions. 
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The cold, open, loose housing barn has temperatures from 8 to 10 degrees above outside 

temperature. The deep manure pack has a temperature of around 90° F. Comfort for the 

animals at these low temperatures seems to be adequate. Consider the bedded area as the 

bed room for cows to lie down. It should be bedded daily and no feeding or traffic lanes 
or holding of the animals on the bedded area should be permitted. 





The tractor mounted manure loader quickly winter. Provision should be made for a 
cleans the bedded area in this insulated depth of at least 3 feet of manure which 
loose housing barn that is now operated should be cleaned out each spring. Hard 
with a door open throughout the entire earth floors are adequate for this building. 





lL.oosE HousING 


The control herd 1s held in the stanchion 
barn at the Dairy Barn Research Project. 
Stalls have partitions between them, are 
4’x 10” wide and the stanchions are adju:st- 
able forward and backward so the cows 
can be stanchioned in a comfortable positic n. 
This barn is thoroughly insulated and ha: 
thermostatically controlled, electrically « 
erated ventilating fans. In mild weath 
windows are open for additional ventilatic 
This barn is known as “A” Barn. 


The original milking parlor of 4 stalls has been expanded to this floor level parlor. Many 

dairymen could use this floor level parlor as a stepping stone toward the complete loose 

housing system with the elevated milking parlor stalls. Note the shape of the feed manger 

and its location so the cows can eat their feed while being milked without moving around 
and without spilling feed on the floor. 
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THE APPLICATION OF QUATERNARY 


COMPOUNDS IN DAIRY SANITATION *? 
P. R. ELLtKer 


Oregon Agricultural Experiment Station 
Corvallis, Oregon 


T= discussion will deal primarily 
with the quaternary ammonium com- 
pounds from the standpoint of their 
application to the dairy industry. Much 
of the information and data cited apply 
as well to the problem of quaternaries 
for germicidal treatment in restaurant 
and tavern use. A number of reviews 
on the general subject of quater- 
naries have been published in recent 
years (1,2,3,4). Therefore, a com- 
plete review of the various properties 
and their supporting research data will 
not be included in this report. 


Earty STUDIES ON QUATERNARIES 

The history of the development of 
quaternaries presents an interesting ex- 
ample of how a valuable product may 
lie dormant for many years until it has 
the stimulus of commercial interest. 
The germicidal properties of the quater- 
naries were first observed in 1916 in 
this country by Jacobs and _ co- 
workers (5,6,7). They studied the 
relationship between the germicidal 
properties and structure of hexa- 
methylenetetramine. In 1928 Hart- 
mann and K6gi(8) synthesized a 
number of quaternaries and reported 
several of these to be germicidal. It 
was not until Domagk reported his 
studies in 1935, however, on the germi- 
cidal properties of the long chain 
aliphatic group (CgH17 to CigHg7) that 
their medical and industrial application 


1 Paper presented at the 13th Annual Klenzade 
Educational Seminar, Lake Delavan, Wisconsin, 
March 17-19, 1949. 

2 Published as Technical Paper No. 584 with the 
approval of the Director of the Oregon Agricultural 
Experiment Station. Contribution of the Department 
of Bacteriology. 





appeared promising. Domagk work«d 
with a number of quaternaries, the mvst 
important of which was Zephirol, «an 
alkyl dimethyl benzyl ammonium chlo- 
ride. Within a few years after Domazk 
reopened the quaternary field, a number 
of individuals and concerns in this 
country became interested in the com- 
pounds and, in the short period since 
then, an enormous volume of research 
has been carried out and published on 
the subject. 


CHEMICAL STRUCTURE OF THE 
QuATERN ARIES 

According to Rahn and Van Eseltine 
the most commonly used quaternaries 
are: (1) cetyl trimethyl ammonium 
bromide, known as CTAB or Cetavlon; 
(2) alkyl dimethyl benzyl ammonium 
chloride known as Zephiran, Roccal, 
or BTC; (3) diisobutyl octyl phenoxy 
ethoxy ethyl dimethyl benzyl am- 
monium chloride; and (4) cetyl 
pyridinium chloride. The chemical 
structures of these compounds are as 
follows: 
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Cetyl trimethyl ammonium bromide 
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Cetyl pyridinium chloride 


Of the compounds shown above, the 
most commonly used in the dairy in- 
dustry at present probably are the alkyl 
dimethyl benzyl ammonium chloride 
and the diisobutyl phenoxy ethoxy 
ethyl dimethyl benzyl ammonium chlo- 
ride. There are numerous quaternary 
compounds employed for other pur- 
poses and still others to be synthesized, 
a number of which may show germi- 
cidal properties - sufficient to enable 
their use for sanitation purposes. The 
entire quaternary field has undergone 
rapid growth and the next several years 
will undoubtedly see a number of im- 
portant developments in new com- 
pounds and practical application of 
quaternaries for the dairy industry. 


MECHANISM OF GERMICIDAL ACTION 





In general it has been postulated that 
destruction of cells by quaternaries is 
due to inhibition of essential enzymes 
or enzyme systems, reaction with pro- 
teins of cells with consequent denatura- 
tion or irreversible damage of the cell 
membrane (1,2,3,11). Contrary to 
results of earlier studies it has been re- 
ported that the activity of quaternaries 
against bacteria cannot be reversed by 
anions (12). The anion apparently 
only serves to save the organisms not 
already destroyed by neutralizing re- 


ide | maining quaternary. 
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Diisobutyl phenoxy ethoxy ethyl dimethyl benzyl ammonium chloride 


Numerous reports have appeared on 
the subject of relationship of chemical 
structure to germicidal activity (see 
above reviews). An example of such 
a relationship is the effect of length of 
the alkyl chain on alkyl derivatives of 
quaternaries. The Cg, Cs, and Cw 
length chains provide less germicidal 
quaternaries. The Cio, Cis, and Cre 
lengths are most effective and at lengths 
of Cig the activity again decreases. The 
cetyl group appears to contribute mark- 
edly germicidal properties to com- 
pounds such as pyridines. 


CHEMICAL METHODS FOR MEASURING 
(QUATERNARY CONCENTRATION 

A variety of chemical methods have 
been developed for determining con- 
centration of quaternary compounds. 
Space does not permit discussion of 
all of them at this time. Brief re- 
views (9, 10) based primarily on avail- 
able literature and trade reports have 
been published. However, an evalua- 
tion of the vagious methods based on 
laboratory and field trial and compari- 
son apparently has not yet been pub- 
lished. Such surveys are in progress 
at, the present time. 

A study of application of quater- 
naries for dairy farm and plant use 
carried out in our laboratories during 
the past several years also included 
trials with the more promising methods 
available for determining quaternary 
concentration. It was apparent that no 
one method then developed satisfied 
the requirements for a rapid, accurate, 
and sensitive method. Consequently, 


preliminary studies included develop- 
ment of a new method for determining 
concentration of quaternary ammonium 
germicides (13, 14). 


Essentially the 
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method involves formation of a red pre- 
cipitate on addition of 1 milliliter of 
quaternary solution to 1 milliliter of an 
eosin yellowish indicator, and subse- 
quent titration to a colorless compound 
with a standardized anionic surface 
active agent. 

This method now has been used and 
carefully studied in the field and labo- 
ratory for the past three years. It is 
inexpensive and as easy and simple to 
use as an ordinary acid-base titration. 
The color change from pink to white 
during titration is sharp and can be 
followed easily by an inexperienced 
operator. Results are also consistent 
from test to test. The method will ac- 
curately determine as little as 10 to 20 
ppm of quaternary in solution in the 
lower range and up to 500 ppm in the 
higher range. An important feature of 
the method is that the same reagents 
and procedure can be employed for a 
Simple field test and a highly sensitive 
laboratory method merely by substi- 
tuting a microburette for the titration 
dropper bottle employed in the field kit. 
Therefore, both laboratory and fieldman 
can apply the same method and inter- 
pretation. 

One disadvantage of all such methods 
is their inability to indicate the quan- 
tity of quaternary germicide free to act 
on microorganisms. This is of par- 
ticular importance where contamina- 
tion is encountered with anionic ma- 
terials including detergents or proteins 
as in milk solids. Reaction of the 
quaternary with such substances re- 
sults in a proportional reduction in 
germicidal action. In an attempt to 
overcome this deficiency of existing 
methods Gain and Lawrence (15) 
filtered the mixture of quaternary and 
inactivating agent through filter paper 
and found that the inhibited quaternary 
apparently was retained along with the 
inhibitor in most cases. Thus, a de- 
termination on the filtrate revealed the 
free quaternary. This method may 


prove effective with most but possibly 
not all 


inhibitors. As outlined, the 
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Gain and Lawrence method lacks 
sensitivity for low concentrations of 
quaternary, and bacteriological stucies 
correlating degree of inhibition and 
germicide strength by chemical deter- 
mination are desirable. The principle 
possibly may be combined with ot)er 
methods such as_ that outlined 
above (13, 14) to provide a more sensi- 
tive test. 

The Gain and Lawrence method. as 
in some other procedures developed. is 
a turbidimetric test and is based on the 
addition of a precipitant for quaternary 


in the form of standardized horse 
serum. This is an advantage whicre 
colored solutions must be tested. 


However, as mentioned above, it is 
far less sensitive than certain titri- 
metric or colorimetric methods.  Fur- 
thermore, the turbidimetric method 
cannot be applied to some turbid ma- 
terials. The horse serum reagent is not 
stable over long periods and fresh ma- 
terial must be obtained at frequent 
intervals. 

A field test for quaternaries based on 
Botwright’s colorimetric titration using 
brom phenol blue as indicator has 
recently been reported(16). ‘The 
method is simple and easy to use. 
However, it is designed only for de- 
termining relatively high concentrations 
such as 100 to 200 ppm. Tamol N, a 
condensed aryl sulfonic acid, has also 
been employed as a basis for a field 
test to determine whether quaternary 
solutions are of proper strength (3,4). 


3ACTERIOLOGICAL METHODS FOR 
DETERMINING GERMICIDAL 
ACTIVITY 
Almost every investigator of germi- 
cidal activity of quaternaries has con- 
demned in some measure the standard 
Food and Drug Administration phenol 
coefficient method (17) for determining 
germicidal activity. In almost every 
case the investigator has then proceeded 
to develop a modification of the FDA 
method or in many cases an entirely 
new procedure. Consequently no at- 
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tempt will be made here to review the 
numerous methods reported. For fur- 
ther details on methods see (1, 2, 3, 17, 
18, 19, 20, 21, 22, 23). Obviously the 
best method is the one that comes near- 
est to indicating the germicidal effec- 
tiveness of a compound under the con- 
ditions encountered in the field. 

\ number of screening tests have 
been employed for hypochlorite and 
quaternary trials in our studies. These 
have included the FDA méthod, a modi- 
fied Johns slide technique (22), the 
Weber and Black method (19), and a 
method employed as a routine control 
test in our laboratories (24,25). This 
method involves addition of 1 milliliter 
of standardized suspension to 99 milli- 
liter of germicide and transfer to in- 
hibitor solution, followed by plating at 
desired intervals to determine percent- 
age destruction. It was observed that 
the FDA method appeared to ascribe 
to quaternaries greater germicidal ac- 
tivity than they actually had, due pre- 
sumably to bacteriostatic effect of small 
amounts of quaternary carried over to 
the subculture tube. This effect has 
been emphasized by a number of 
workers (26, 27, 28, 29). 

One of the most significant contribu- 
tions to the problem of test methods for 
germicidal activity has been the studies 
of inhibitors to stop germicidal or bac- 
teriostatic action in subculture tubes 
following exposure of organisms to 
quaternaries. Studies showing inhibition 
of quaternaries by phospholipids (30) 
were followed by development of an in- 
hibitor medium containing lecithin plus 
Tween 80 (Letheen). The Letheen 
medium has proven quite successful for 
this purpose (31). Others also reported 
include use of the sodium salt of Tamol 
N, a condensed aryl sulfonic acid, and 
suramin sodium, a sulfonic acid deriva- 
tive (32, 33). 

Another important development is 
the method of Weber and Black (19) 
developed to determine relative germi- 
cidal activity of either hypochlorite or 
quaternary compounds intended for 
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dairy, food, restaurant, or tavern sani- 
tation. This method involves the mix- 
ing of a standard suspension of test or- 
ganisms with germicide and the transfer 
at desired intervals to inhibitor solu- 
tion (thiosulfate or Letheen), then 
plating to determine percentage sur- 
vival or time and concentration re- 
quired for 100 percent destruction. 
The method can be used by any labo- 
ratory with the usual bacteriological 
equipment and can easily be modified 
to make it a more refined test method 
for the research laboratory. Our pres- 
ent studies also include two other tech- 
niques that more closely simulate 
actual dairy farm and plant operating 
conditions. One of these involves 
inoculation of stainless steel dishes, 
addition of germicide, removal of 
germicide at the desired interval, addi- 
tion of inhibitor, brushing organisms 
from surface into inhibitor, and plating 
to determine percentage survival or de- 
struction on the surface. The second 
method involves a similar technique 
applied to experimental stainless steel 
cheese vats in the dairy plant. It. has 
been found that these methods more 
closely simulate use conditions and pro- 
vide more information regarding per- 
formance of dairy germicides under 
operating conditions. In some instances 
differences quite pronounced in labora- 
tory tests are less apparent under prac- 
tical operating conditions. 


Factors AFFECTING GERMICIDAL 
ACTIVITY OF QUATERNARY 
CoMPOUNDS 

Type of Compound. There is con- 
siderable variation in the different com- 
mercial quaternary compounds relative 
to rate of germicidal action (35, 36, 37). 
We have noted sufficient difference be- 
tween compounds to suggest careful 
laboratory trials on a material before 
adopting it for general dairy farm or 
plant germicidal application. In some 
instances certain batches of one type of 
compound have varied somewhat. in 
germicidal activity. Most manufac- 
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turers now endeavor to manufacture a 
consistently pure compound of maxi- 
mum germicidal activity and in some 
instances the commercial product rep- 
resents the purest form of the com- 
pound obtainable. 


Type of Organism. As might be ex- 
pected, bacterial spores are destroyed 
with considerable difficulty by quater- 
naries (1, 2,38). One study has indi- 
cated a low germicidal but high 
bacteriostatic activity against thermo- 
duric sporeformers isolated from milk 
cans (39). 

The rate of germicidal action of 
quaternaries varies considerably with 
different species of nonspore-forming 
bacteria. In general, gram negative 
bacteria show greater resistance to 
quaternaries than gram positive non- 
spore-forming types (30, 35, 37, 40, 41, 
42). One of the important gram nega- 
tive types that frequently is difficult to 
remove from dairy equipment is 
Escherichia coli, the basis for presump- 
tive tests for fecal contamination. This 
organism is usually present on pas- 
teurized milk equipment where cleaning 
and germicidal treatment have been 
faulty. In general our studies indicate 
that fast-acting hypochlorites destroy 
E. coli more rapidly under. sanitizing 
conditions employed for such equip- 
ment than do the quaternary com- 
pounds. ‘Pseudomonas fluorescens and 
particularly Pseudomonas aeruginosa 
and Serratia marcescens are excep- 
tionally resistant to quaternary action 
but relatively susceptible to hypochlo- 
rite. This is of particular significance 
where the so-called water bacteria of 
the Pseudomonas type must be totally 
destroyed in the plant sanitation pro- 
gram. Such forms may be responsible 
for serious defects in butter and may be 
the source of psychrophilic growth in 
pasteurized products such as milk and 
cream. 

Effect of Temperature on Rate of 
Destruction. An increase in tempera- 
ture of the germicidal solution in- 
variably accelerates the destruction of 
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organisms by a germicide. The effect 
is quite pronounced with hypo- 
chlorites (43) ; with spores of Baci!lus 
metiens the killing time of a hy; 
chlorite was reduced by 60 to 65 per- 
cent by a 10°C. rise in temperature. 
Reports of a number of investiva- 
tors (37,40, 44) indicate a definite i 
crease in rate of germicidal activi 
with increase in temperature but 
general accelerating effect on qua‘er- 
naries is less than on hypochlorites. 
point to bear in mind in general ger :ui- 
cidal treatment of dairy equipment i; 
that preparation of a germicidal solu- 
tion with cold water direct from a well 
or water main may result in less efficient 
destruction than if a lukewarm water is 
employed. The noncorrosive effect of 
quaternaries may enable their incorpo- 
ration in the hot water employed for 
destruction of coliform bacteria on 
equipment following the pasteurizer. 

The quaternary would be less effec- 
tive for this operation if cool or luke- 
warm water is used. 


Effect of pH. The acceleration of 
rate of destruction by hypochlorite by 
lowering the pH is well known. How- 
ever, most commercial hypochlorites are 
buffered to provide pH values from 
about 7.5 to 10.5 in use dilution since 
low pH values decrease stability of the 
compound. Most quaternaries appear 
to have weak buffering action and fre- 
quently shift in pH toward that of the 
water used to prepare the quaternary 
solution. Most reports indicate the 
alkyl dimethyl benzyl ammonium chlo- 
ride type to show greatest activity 
in the alkaline range with definitely 
greater activity at pH 9.0 than at pH 
7.0 (44,45). Cetyl pyridinium chlo- 
ride is an exception, showing as great 
germicidal action at pH 3.0 as at pH 
10.0(40). The diisobutyl phenoxy 
ethoxy compound (Hyamine 1622) has 
been reported to be more active in the 
acid range (44) but an examination of 
the data indicates that further trials 
should be carried out with this com- 
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pound before drawing conclusions re- 
garding its response to pH changes. 

Potentiation of Quaternary Action. 
Some data, as yet unpublished, suggest 
the possibility of potentiation of some 
quaternaries by certain phosphates and 
perhaps other compounds in solutions 
prepared with distilled water. 

incompatible Materials. Certain com- 
pounds in the water used to prepare 
germicidal solutions may markedly re- 
duce germicidal action of quaternary 
ammonium compounds (35, 37, 46f. 
In some instances the inactivating effect 
may be sufficient to require four times 
the quaternary in hard water as is re- 
quired in a soft natural water or dis- 
tilled water. Of the ions present in 
most waters, calcium, magnesium, and 
iron have been shown to exert the most 
pronounced inactivating effect. One re- 
port (46) indicates complete inactivation 
of 200 ppnrquaternary in presence of 10 
ppm of ferric ionized iron. No _inac- 
tivating effect has been observed with 
chlorides, sulfates, nitrates, and car- 
bonates. Apparently the inactivating 
effect is not always proportional to the 
hardness of the water. Recent reports 
have suggested that use of sequestering 
agents for salts of hard water may at 
least partly overcome their inactivating 
effect. However, some phosphates used 
for sequestering hard water salts are 
not compatible with quaternaries. Tetra- 
sodium pyrophosphate has been re- 
ported to be compatible and may be 
combined with quaternaries. Hypo- 
chlorites are not affected appreciably by 
hard water salts. The effect of certain 
ions in water is sufficiently serious so 
that any questionable waters should be 
subjected to tests to make certain that 
concentrations of quaternary to be used 
are sufficient for the desired destruc- 
tion. 

Anionic wetting agents and soaps 
exert a marked neutralizing effect on 
quaternaries. Consequently when qua- 
ternaries are used as a germicidal rinse 
following washing of equipment with 
anionic compounds, great care must be 


taken to remove all traces of the 
cleaner before applying the germicide. 
However, the non-ionic wetting agents 
now introduced into the dairy cleaning 
field do not inactivate quaternary am- 
monium compounds. 

Effect of Organic Matter. Contrary 
to suggestions of some early reports, a 
number of investigators in recent 
years have shown quaternaries to 
be markedly inhibited by organic 
matter (1, 2, 4, 35, 47, 48, 49). Qua- 
ternaries appear to react readily with 
proteinaceous substances. Our studies 
have indicated some interesting com- 
parisons between quaternaries and hy- 
pochlorites in the presence and absence 
of organic matter. As has been men- 
tioned, the hypochlorites in most in- 
stances showed higher germicidal ac- 
tivity in the absence of organic matter. 
This superiority was quite pronounced 
with gram negative types like E. coli 
and P. aeruginosa and occurred in con- 
centrations ranging from 25 to 200 ppm. 
When one percent sterile skim milk was 
added to provide organic matter, the 
quaternaries were more germicidal than 
hypochlorites in low concentrations ; 
however, after the concentrations of 
germicide were increased, the recovery 
of germicidal activity by hypochlorites 
was rapid. This recovery usually oc- 
curred when the concentration was in- 
creased to about 100 to 200 ppm. In 
many instances the hypochlorites re- 
gained their superiority in rapid germi- 
cidal action when this threshold con- 
centration was reached. Naturally this 
so-called threshold level is a function of 
the organic matter content in the germi- 
cidal solution and greater qualities of 
organic matter would interfere more 
seriously with hypochlorite than quater- 
nary action. It has been shown in other 
studies (48) that the effect of low con- 
centrations of organic matter on hypo- 
chlorites is less than was formerly be- 
lieved. 

The fat in whole milk should have 
a protective effect against quaternary 
action. It has been shown that bacteria 
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carrying a thin film of fat are protected 
from quaternary action (47). When 
quaternaries are applied to the skin 
they are believed to orient themselves 
in a film with the germicidal part of 
the molecule out (47). This would ex- 
plain the phenomenon reported that 
when hands are dipped in one percent 
alkyl dimethyl benzyl ammonium 
chloride, a protective germicidal film is 
formed with viable bacteria underneath 
it (50), 

Stability. One of the most remark- 
able properties of the quaternaries is 
their great stability in the absence of 
organic matter and other incompatible 
compounds. Their germicidal strength 
remains unchanged over many months 
in contrast to hypochlorites which grad- 
ually lose available chlorine under most 
conditions. 


Toxicity. A number of trials during 
the past several years on laboratory 
animals have suggested that the toxicity 
of quaternary is relatively low (3). One 
report indicated that an alkyl dimethyl 
benzyl ammonium chloride caused no 
ill effect in white rats when a 10 percent 
solution was fed at the rate of 3 percent 
of the daily ration (52). Two reports 
from one laboratory indicate the toxic 
effect of quaternary on laboratory 
animals to be greater than that of other 
surface active agents (53,54). In one 
of the studies alkyl dimethyl benzyl am- 
monium chloride was toxic in a con- 
centration of 0.063 percent. There is 
some difference of opinion at the present 
time regarding the toxicity to human 
beings of low concentrations of quater- 
nary that might be picked up by foods 
such as milk and milk products from 
utensils and equipment sanitized with 
them. Most of the work reported thus 
far suggests that the trace of quater- 
nary that might be transferred to 
milk and milk products from sani- 
tized equipment is not toxic to human 
beings. Investigations now under 
way should provide the necessary 
information about this problem. In 
their application. for washing cows’ 
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udders and teats and rinsing hands 
the quaternaries have an  advan- 
tage over hypochlorites since use of 
quaternaries results in less chapping of 
the skin surfaces (51). This is an o)- 
servation frequently reported by her«s 
men throughout the country. However, 
care should be employed in handling »5r 
applying concentrated quaternary sol - 
tions to skin surfaces since they may »e 
quite irritating. It has been report-d 
that application of a one percent cetyl 
trimethyl ammonium bromide ointme it 
to cows’ teats resulted in developme:t 
of lesions with subsequent mastitis in- 
fection (75). 

Corrosiveness. Quaternary solutions 
are considered noncorrosive to metals 
and alloys used for dairy equip- 
ment (41, 55, 56). This conclusion 
is based on trials involving long ex- 
posure periods with metals in contact 
with the quaternary solutions. 

Odor and Flavor. Quaternary am- 
monium compounds usually are termed 
odorless. When components employed 
in their manufacture are sufficiently 
purified and synthesis of the final com- 
pound is carried out properly, the final 
product is relatively odorless in use 
dilution. In the past, some commercial 
compounds through use of poorly re- 
fined components, especially the long 
hydrocarbon chain, have imparted a 
disagreeable odor to utensils and equip- 
ment on which they were used. Some 
batches of a compound have shown 
variation in this respect. Care should 
therefore, be taken to test such products 
before employing them on a large scale 
for sanitation purposes. 

Quaternaries impart a _ decidedly 
bitter taste to solutions or foods if pres- 
ent in ‘sufficient concentration. This 
effect is noticeable when the quaternary 
concentration in milk reaches about 10 
to 25 ppm and is quite pronounced at 
50 ppm. Therefore, avoiding excessive 
contamination of milk and milk prod- 
ucts with quaternaries is just as impor- 
tant as it is for hypochlorites. 
Formation of Precipitates in Applica- 
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tion of Quaternaries. A problem that 
has appeared rather frequently where 
quaternaries have been used for dairy 
sanitation purposes has been the forma- 
tion of a brown precipitate, especially 
where milk comes in contact with qua- 
ternary on equipment surfaces. This 
precipitate, which may be quite gummy 
in nature, can usually be removed 
rather easily with warm water by brush- 
ing. Nevertheless, its occurrence is 
quite undesirable. It is believed to be 
due to a reaction between milk protein 
and quaternary compound but no report 
verifying this fact seems to have been 
published. There is some evidence in- 
dicating that excessive agitation or 
aeration or both may play a part in the 
precipitate formation. One of the pieces 
of dairy equipment reported as offering 
some difficulty in this respect is large 
surface coolers. In farm trials with 
detergent sanitizers containing essen- 
tially quaternary compound, nonionic 
wetting agent, and polyphosphates, we 
have found that removal of most of the 
milk film with water before application 
of the quaternary markedly reduces any 
tendency for formation of a brown 
precipitate. 

Cost. To date there is no possibility 
of manufacturing quaternaries to sell 
as low as hypochlorites. In general, the 
cost runs at least twice as high as that 
of hypochlorites, and sometimes higher. 
An examination of the chemical struc- 
ture of quaternaries and hypochlorites 
and the by-products available for hypo- 
chlorite manufacture explains the dif- 
ferences in cost of production. As 
volume of quaternary production in- 
creases, cost of the compounds un- 
doubtedly will decrease. 


Darry FARM SANITATION 


For several years the quaternaries 
have been recommended for every pos- 
sible sanitation operation on the farm. 
Many of the recommendations were 
made without benefit of research to 
Subsequent 


evaluate such procedures. 
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investigation has supported some, but 
not all, claims. 

Mastitis Sanitation. It has been 
shown that no significant difference in 
bacterial count of milk may be expected 
when warm water, hypochlorite, or 
quaternary solutions are used for wash- 
ing udders prior to milking (57). This 
is to be expected since this washing 
operation merely removes excessive 
numbers of bacteria from the outside 
of the udder. Approximately an 80 
percent reduction in humbers followed 
washing with 200 ppm quaternary and 
hypochlorite germicides (51). The 
quaternaries were considered preferable 
for this purpose because they avoided 
the chapping of hands and cows’ teats 
encountered when warm water alone 
or hypochlorite solutions were used. It 
has been reported that about 30 cows 
can be washed before the germicidal 
potency of a 400 ppm quaternary solu- 
tion is seriously impaired (58). Studies 
on teat cups have indicated a 99.7 per- 
cent destruction of Streptococcus aga- 
lactiae by soaking teat cups in a 400 
ppm quaternary solution, using an 
extra teat cup assembly to allow treat- 
ment between cows (58). Others also 
have recommended quaternaries for 
this purpose (45, 56). 

In our studies, 250 ppm quaternary 
ammonium chloride and hypochlorite 
solutions effected an average destruc- 
tion of from 84 to 98 percent of S. 
agalactiae on teats of cows. On the 
basis of lack of skin irritation the qua- 
ternary was preferred. Destruction of 
S. agalactiae on teat cups, using a 3- 
second dipping in 250 ppm hypochlorite 
or quaternary solution, frequently ex- 
ceeded 99 percent. Factors that re- 
sulted in more complete destruction of 
S. agalactiae on teat cups included: (1) 
Use of two successive germicidal rinses 
rather than a water and. germicidal 
rinse, (2) use of a longer exposure 
period to germicide, (3) increasing con- 
centration of germicide to 500 ppm. 
(4) use of teat cup inflations free of 
cracks and checks, and (5) a low initial 
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number of S. agalactiae on the teat cups 
to be treated. 

General Farm Utensil and Milking 
Machine Sanitation. The general prop- 
erties of quaternaries provide an indica- 
tion of the operation where they should 
prove successful on farm equipment. 
Since hypochlorites show more rapid 
germicidal action in the absence of 
organic matter against a variety of 
common dairy organisms, they should 
be preferable for rapid germicidal treat- 
ment of clean equipment just before use. 
(uaternaries may also be employed for 
this purpose since their activity at 200 
ppm strength is sufficient to destroy 
most of the organisms present (59, 62), 
but the fact remains that for this 
type of operation a hypochlorite may 
do a better germicidal job at a lower 
cost (60). Such rinsing before use may 
apply to pails, strainers, cans, stirrers, 
surface coolers, and milking machines. 
Where a farmer uses quaternary for 
washing cows’ udders and treating teat 
cups, he may prefer to use it also for 
utensil sanitation. 

One of the distinct advantages of 
quaternary compounds is their ability 
to form a bacteriostatic and bactericidal 
film on equipment surfaces. Thus, a 
piece of equipment may be treated with 
quaternary after cleaning and the film 
of germicide prevents growth and may 
actually decrease the numbers of bac- 
teria on it while the equipment is idle. 
Our studies have indicated this to be 
an important factor where equipment 
surfaces remain in a moist state. How- 
ever, where the equipment surface dries 
rapidly after cleaning and remains dry, 
treatment with quaternary results in no 
greater and sometimes in less destruc- 
tion of bacteria than with a hypochlorite. 
The so-called film formation effect of 
quaternaries can be utilized to advan- 
tage with almost any type of equipment, 
either farm or plant. 

Detergent Sanitizers. Incorporation 
of quaternary in a cleaner consisting of 
non-ionic wetting agent, polyphosphate, 
and other cleaner ingredients compati- 
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ble with quaternaries represents one of 
the most important developments in the 
quaternary field. A number of workers 
have reported promising results wit) 
such preparations (61, 62). In an 
extensive farm trial using standard an: 
various detergent sanitizer procedures, 
we have found that the type of com- 
pound and method of application greatl y 
influence the effectiveness of the deter- 
gent sanitizers. In almost every ca 

where detergent sanitizers were use’, 
the numbers of thermoduric bacteria 
were maintained at a low level even 
when numbers of other types, chiefly 
gram negative, increased. Thorough 
rinsing with cool or lukewarm water 
and thorough brushing were found 
essential for average conditions even 
though some farms consistently pro- 
duced low bacterial count milk on a 
straight flush-wash procedure with no 
water rinse or brushing. The other fac- 
tor, not stressed in previous studies, is 
that the cleaner ingredients in the 
detergent sanitizer probably are as im- 
portant as the quaternary, and the first 
requirement for a detergent sanitizer 
is that it must be an excellent cleaner. 
If it is, a moderate germicidal and bac- 
teriostatic action by the quaternary may 
destroy or prevent growth of most 
organisms present. Another require- 
ment in the application of the detergent 
sanitizer is a periodic clean-up involving 
a complete disassembling of the milking 
machine and preferably soaking parts 
in an acid detergent to remove accumu- 
lated milk solids or precipitate that 
sometimes forms. Such a_ periodic 
clean-up materially increased the ef- 
fectiveness of the detergent sanitizer in 
our trials. The actual washing proce- 
dure considered satisfactory included a 
rinse with water immediately after use, 
brushing with a warm detergent sani- 
tizer solution without taking the teat 
cup assembly apart, racking or hanging 
up to dry with no further treatment. 
rinsing with water or germicide just 
before use, and finally, a weekly or bi- 
weekly thorough clean-up of milking 
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machine equipment with an acid deter- 
gent. 


Dairy PLANT SANITATION 

The same fundamental factors apply 
to germicidal treatment of both farm 
and plant equipment and consequently 
niuch of the above discussion concern- 
ing farm equipment pertains as well to 
the dairy plant. A number of general 
articles on application of quaternaries 
to dairy. plant sanitation have been 
published (63, 64, 65, 66, 67). 

Treatment of Farm Milk Cans. 
Marked reduction in numbers of bac- 
teria in milk cans by treatment with 
quaternary as a spray or rinse has been 
reported (68, 69). In some trials re- 
duction averaged 99.98 percent. It is 
common for milk cans to leave the milk 
plant with small amounts of moisture 
on the inside surface, or, in many in- 
stances, moisture may condense on the 
inner surface following cooling of the 
can. Since as long as 36 hours may 
elapse between washing and the time 
milk is again placed in the cans, there 
may be considered bacterial growth 
even in a relatively clean can. There- 
fore, quaternaries have usually been ef- 
fective for treating cans following the 
washing treatment. Studies by Mose- 
ley (70) yielded the following average 
results on a large number of cans: 
Count per can immediately after leaving 
washer, 29,800 ; after 24 hours’ storage, 
42,490; cans from same washer after 
24 hours’ storage in moist state, 
33,690,000 ; and cans treated with 200 
ppm quaternary following washing, 
4,690. An effective means of treating 
cans is by injecting a 200 ppm quater- 
nary solution with the steam jet in the 
steam position. Hypochlorites are gen- 
erally not satisfactory for this purpose. 

General Equipment Sanitation. As 
in the case of farm equipment, if a 
rapid germicidal treatment is required 
just prior to use, there is no advantage 
in using a quaternary rather than a 
hypochlorite. As pointed out earlier, 
in some instances the hypochlorite may 


represent a less expensive, more effi- 
cient means of destroying organisms, 
particularly coliform or Pseudomonas 
species. However, in dairy plant equip- 
ment, where it is desired to prevent 
growth of bacteria while the moist 
equipment is idle, the parts can advan- 
tageously be rinsed or sprayed with 
200 ppm quaternary. Similar recom- 
mendations have been given for tank 
trucks following cleaning. Frequently 
for such equipment the usual concentra- 
tion of germicide may be doubled. 

Other Applications in the Dairy 
Plant. Quaternary_ammonium com- 
pounds _have fungistatic properties in 
varying degree depending on the type 
of compound. In commercial plants 
mold growth on walls and ceilings has 
been checked by first thoroughly clean- 
ing the surfaces with a dairy cleaner, 
then spraying or brushing on a strong 
(about 5000 ppm) hypochlorite solu- 
tion, followed later by a quaternary 
solution of equivalent strength. Quater- 
naries in the form of sprays also have 
shown ability to deéodorize storage 
rooms. ibang 

A number of workers have recom- 
mended quaternaries for the final germi- 
cidal treatment in bottle washers. Usu- 
ally a hypochlorite is preferable for this 
purpose because of its more rapid 
germicidal action in absence of organic 
matter. A quaternary, however, might 
have an advantage for this step when 
bottles are stored for a considerable 
interval between washing and filling. 

Quaternaries have also been sug- 
gested for treatment of butter wash 
water for destruction of water types of 
bacteria, chiefly Pseudomonas species. 
Again, the greater activity of hypo- 
chlorites for this form of organism gives 
them an advantage. 

The quaternaries are not recom- 
mended for treatment of equipment or 
rooms in milk plants or cheese factories 
for bacteriophage destruction. One 
study (71) indicated quaternaries to be 
useful in isolating a bacteriophage for 
E. coli from mixtures of the organism 
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and phage. The quaternary was added 
to the mixture to destroy the organism, 
leaving the phage intact. 

Adulteration of Milk with Quater- 
nary. Several investigators have re- 
ported that quaternaries proved inei- 
fective as a means of preserving milk 
or preventing spoilage (72, 73, 74). 
The common opinion is that since a 
bitter flavor appears at about_10 to 25 
pm of quaternary, the concentrations 
required for marked inhibition would 
be easily detected on examination of the 
milk. In milk intended for cheese mak- 
ing there may be more of a problem if 
adulteration occurs. Results of recent 


studies in our laboratory have shown 
some retardation of growth of Strepto- 
coccus lactis by 5 to 10 ppm quaternary 
added to milk when cultures were 
grown in milk under conditions simul- 
ating those in the cheese vat. 
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THE FREEZING POINT OF RECONSTITUTED NON-FAT 
DRY MILK SOLIDS 


J. G. Featro anp A. V. Moore 


Texas Agricultural Experiment Station 
College Station, Texas 


[NTRODUCTION AND Previous Work 
j Pres practice of standardizing the fat 

test of whole milk, using reconsti- 
tuted non-fat dry milk solids, has 
been considered a necessity or at 
least one solution to the problem 
of meeting volume demands during 
periods of low milk production. Re- 
gardless of the legality of such 
practice, one of the questions aris- 
ing is whether it can be detected by 
analysis of the standardized milk. Ex- 
perience shows that skillful blending of 
whole milk with a good quality recon- 
stituted dry milk cannot be detected by 
organoleptic examination. The blended 
milk can, further, be prepared so that 
there is a perfect balance between fat 
and solids-not-fat. , 

The Evenson color test (4) is no 
longer reliable ; methods of dehydrating 
milk have improved markedly over 
those employed in 1922. Tests involv- 
ing the determination of heat treat- 
ments are no longer of value since the 
wider use of high temperature short 
time pasteurization of fluid milk and 
the improved processes of powder 
manufacture which employ low heat 
treatments. 

On the theory that even a low heat 
process. reconstituted powder would 
exhibit an abnormal refractive index, 
a few preliminary tests were made. The 
variations from normal milk were con- 
sidered insignificant and these tests 
were discontinued. Partial destabiliza- 
tion of colloids or a change in solubility 
has been known to characterize certain 
powdered milks. Either of these and 
more particularly the latter should 
theoretically affect the freezing point. 
The freezing point of milk is generally 


thought to be its most constant physica! 
property. 

The purpose of this study was to 
determine whether the addition of re- 
constituted non-fat dry milk solids to 
whole milk has an effect on the freezing 
point of the resulting blend. A review 
of the literature did not reveal any 
data on the subject. The generally ac- 
cepted average freezing point of normal 
milk is —0.550° C. Hortvet (5) and 
Bailey (6) give the ranges for normal 
milk as —0.534 to —0.562° C. and 
—0.530 to —0.566° C. respectively. 
Doan (3) found that the freezing point 
of skimmilk and cream are identical 
with that of the original whole milk. 
It would appear, then, that blending 
natural whole milk and cream or skim- 
milk in any ratio would not result in a 
freezing point differing from that of 
whole milk. 

The Association of Official Agricul- 
tural Chemists (1) regards the freezing 
point of milk as determined by the 
Hortvet cryoscope, an official method 
for the detection of added water. Milk 
may be said to be definitely adulturated 
with water when by the Hortvet method 
there is more than a 3 percent addition 
expressed. 


EXPERIMENTAL AND DISCUSSION 

Three commercially manufactured 
samples of spray process non-fat dry 
milk were used in this study. The 
moisture content of each was deter- 
mined by the toluene distillation 
method (2). The dry milks were re- 
constituted with distilled water at 
80° F., to definite total solids levels. A 
Waring Blendor was used for the mix- 
ing. Normal whole milk with which 
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the reconstituted milks were blended, 
was obtained at the college dairy im- 
mediately after milking, was cooled to 
41° F., and the freezing point deter- 
mination made within three hours of 
milking time. Precautions were taken 
to avoid the addition of water. Freezing 
point determinations were made accord- 
ing to the procedure of the Association 
of Official Agricultural Chemists(1). 

Nine samples of reconstituted non- 
fat dry milk were prepared ; from each 
of the three powders, fluid skimmilks 
were made containing 9.0, 9.3, and 9.5 
percent total solids. The freezing points 
of these nine samples are shown in 
Table 1. 

TABLE 1 
FreEEzING Points (°C) or THREE 
RECONSTITUTED NON-FAT 
Dry MiLk SAMPLES 


No. 9%solids 9.39% solids 9.5% solids 
1 —0.536 —0.557 —0.570 
2 —0.522 —0.540 —0.552 
3 —0.527 —0.540 —0.548 


The fresh whole milk had a freezing point 
of —0.550° C. 


At the 9 percent solids level all three 
samples had a higher freezing point 
than that of normal whole milk. As the 
solid level increased from 9 percent the 


FREEZING Point oF RECONSTITUTED MILK SOLIpDs 


freezing points of all three reconstitute: 
skimmilks decreased. Sample No. 
showed a freezing point lower than tha 
of normal whole milk when reconstitute: 
to 9.3 percent solids. Samples No. 2 
and 3 had freezing points approximately 
the same as that of whole milk whe: 
they were reconstituted to 9.5 percen 
solids. 

Although the total solids content « 
the skimmilks before drying was n 
known, it is reasonable to assume that 
in all cases the fluid skimmilks were 
lower than 9.5 percent. 

Table 2 shows the freezing points 
determined when each of the nine recon- 
stituted non-fat powders was blende:| 
with whole milk at a 50-50 ratio. As 
the solid content of a blend increase:. 
there is a direct lowering of its freezin: 
point. When 9 percent solids in skim- 
milk was used in the blend there was « 
consistently higher freezing point and 
an appreciable percent of “calculate: 
water added.” Only in sample No. 2. 
however, did the “calculated wate: 
added” exceed 3 percent. 


CONCLUSIONS 


1. The freezing point determination 
does not detect a skimmilk which has 


TABLE 2 


Tue EFFect ON FREEZING Point oF AppING RECONSTITUTED NON-FAT Dry MiLxk So.ips 10 
FreEsH NorRMAL WHOLE MILK 
Wuote Mitk —0.550° C. 





Freezing point °C.** 
A... 





— ee 


Reconstituted Reconstituted 
No. solids (%) N-F.D.M.S. 
1 9.0 —0.536 
9.3 —0.557 
9.5 —0.570 
2 9.0 —0.522 
9.3 —0).540 
9.5 —0).552 
3 9.0 —0.527 
9.3 —0.540 
9.5 —0.548 


did not equal the one determined by test. 


** Freezing points on the blends were repeated after 48 hours storage at 45° F. 


those determined on the freshly blended samples. 


* The only instance in which the arithmetic average of the freezing points of the blended whole and skim 


eo 
50% whole 
50% recon. 


Percent added _ 
water (calculated ) 


—0.543 1.27 
—0.553 ae 
—0.560 poe 
—0.533* 3.09 
—0.545 0.93 
—0.551 Me 

—0.538 2.18 
—0.545 0.93 
—0.549 0.18 





All were identical t 
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been made by reconstituting non-fat 
dry milk solids to 9.3 percent solids. 

It may detect one reconstituted to 
90 percent solids if it is known that 
the reconstituted product has not been 
“watered.” 

3. If fresh normal whole milk is 
blended with reconstituted non-fat dry 
milk solids at a 50-50 ratio, the freezing 
point of the blend will be a normal value 
for whole milk if the reconstituted non- 
fat dry milk solids product is 9.3 per- 
cent solids. 

4. The drying of skimmilk solids re- 
sults in a decreased solubility of certain 
milk constituents or in some other man- 
ner raises the freezing point of the 
reconstituted product. 
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5. There is no difference between the 
freezing point of a freshly reconstituted 
non-fat dry milk and that of the milk 
held at 45° F. for forty-eight hours. 
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PENICILLIN AS AN ADJUNCT TO THE PRESERVATION 
OF QUALITY OF RAW AND PASTEURIZED MILK 


E. J. FoLey anp J. V. Byrne 


Wallace Research Laboratories 
Princeton, N. J. 


ENICILLIN is most effective against 

gram-positive bacteria, and most in- 
vestigators agree that its action is most 
pronounced under conditions con- 
ducive to multiplication of susceptible 
organisms. 

The main bacterial population of 
milk is composed of gram-positive 
species. It is logical to expect that 
penicillin could be used to advantage 
as an adjunct to the preservation of 
milk. Curran and Evans (1) showed 
that penicillin in low concentrations is 
sporostatic and sporocidal for a wide 
range of organisms, and they concluded 
that penicillin has no application in the 
preservation of milk. It would seem 
that their studies failed to exhaust the 
possibilities which penicillin might have 
as applied to the preservation of milk, 
and it was reasoned that since penicil- 
lin acts most effectively on growing (or 
metabolizing) organisms (2) this phe- 
nomenon could be utilized in con- 
trolling the increase in bacterial popu- 
lations incident upon failure to attain 
or maintain proper cooling of the 
product. 

A series of experiments were carried 
out to determine the bacterial growth 
inhibitory effect of penicillin in milk 
stored at various temperatures. The 
temperatures used were chosen to bring 
out maximum differences in response in 
order better to illustrate the principle 
under study. The results though not 
extensive are of obvious interest and 


are reported as an incentive for future 
work. 


METHODS 

All plate cultures were made with 
saline dilutions of milk in Proteose- 
Tryptone agar to which was added 5 
percent sterile skim milk (Difco). 
Plates were poured with 20 ml. of cul- 
ture medium and contained less than 
0.007 unit of penicillin per milliliter 
of medium, carried over in dilutions 
from the milks containing the standard 
3-unit-per-milliliter quantity. Incu- 
bation of plate cultures was carried out 
at 34°C. and counts were made after 
48 hours’ incubation. Other details are 
recorded in connection with the experi 
ments described. 


EXPERIMENTAL 

A sample of raw milk containing a 
count of 16,000 bacteria per ml. con- 
sisting mainly of cocci and sporulating 
aerobes was distributed in 20-ml. 
amounts in sterile tubes for storage at 
various temperatures. Duplicate tubes 
were prepared. To one tube of each 
pair 0.1 ml. of a penicillin solution 
was added to give a final concentration 
of 3 units of penicillin per milliliter. 
One tube containing no penicillin and 
one containing 3 units per milliliter 
was stored at the following tempera- 
tures, 7°, 13°, 27°, and 37°C. for 20 
hours, after which they were plated. 
The results are shown in Table 1. 





tem} 
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TABLE 1 


INFLUENCE OF PENICILLIN ON THE GROWTH OF BACTERIA IN RAW MILK KEPT FOR 
20 Hours at VARIoUS TEMPERATURES 


Storage temperatures °C. 
A. - 


13 27 37 





Raw milk 
16,000 bacteria per ml. 
No penicillin added. 
Raw milk 
16,000 bacteria per ml. 
Penicillin 3 units per ml. 
added. 
* Pinpoint cocci 
+ —P. pyocyaneous 


The data in Table 1 are of interest 
with respect to the growth of bacteria 
present in raw milk at various tem- 


40,000* 


2,750* 


innumerable* 


100,000* 


95,0007 


innumerabley 


monas pyocyanea occurred. The same 
course of events is seen in the samples 
stored at 37°C. Thus at the higher 


peratures. temperatures the penicillin-sensitive 
; There is no significant difference in gram-positive cocci were inhibited while 
witli the counts of milk containing penicillin the gram-negative types multiplied. 
Ose- or not containing penicillin when the A sample of raw milk containing 
d 5 samples are stored at 7°C. Penicillin 1,080 bacteria per milliliter was dis- 
0). had a well defined bactericidal action tributed in 20 ml. amounts in 10 sterile 
cul- as compared with the no penicillin con- tubes. These were divided into groups 
han trol in the samples stored at 13°C. of 5 tubes each and treated as follows: 


iter 


This was associated with growth at this 


(A) no further treatment (raw milk 


ons temperature. In the raw milk control control) ; (B) 0.1 ml. of penicillin solu- 
ard stored at 27° C. numerous “pin point” tion added to give a final concentration 
cu- cocci developed, while in the penicillin- of 3 units per milliliter of milk; (C) 
out containing: sample the growth of these pasteurized at 58°C. for 30 minutes 
ter types was suppressed. Considerable (pasteurized control); (D) penicillin 
are growth of penicillin-insensitive Pseudo- added to a final concentration of 3 units 


Tl 


TABLE 


2 


INFLUENCE OF PENICILLIN ON THE GROWTH OF BACTERIA IN RAW AND PASTEURIZED 
MiLkK Kept ror 60 Hours at 17° Anp 27° C. 


i &. 
Renee 
48 hrs. 


~——— 


— 


Ohr. 24hrs. 


Raw milk, No 
penicillin added 
Raw milk. 


Penicillin 3 units 
per ml. added 


1080 22,000 innum. 


1080 1,030 1,760,000 


Pasteurized milk 
No penicillin added. . 


480 1,120 896,000 


3 units per ml. 
penicillin added 
then pasteurized .... 


Pasteurized then 
penicillin added 
3 units per ml 


Storage Temperatures 
BP leat na eee ee 
a &. 


——S a 


= 
Ohr. 24hrs. 48hrs. 60hrs. 


at, a 


60 hrs. 


1080 140,440 innum. innum. 


innum. 


1080 1,408 


480 19,600 
0 102,400 


360 960 
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per milliliter and then pasteurized for 
30 minutes; (E), pasteurized for 30 
minutes, then penicillin added to a final 
concentration of 3 units per milliliter. 
After cooling all tubes to 17°C. one 
group of tubes was placed at 17° C., 
while the corresponding group was 
placed at 27°C. Plate cultures were 
made at zero hours from all tubes and 
after storage for 24, 48, and 60 hours 
at the two temperatures. The results 
are shown in Table 2. 

It is seen in Table 2 that penicillin 
sharply retarded the growth of the bac- 
teria in raw milk for at least 24 hours 
at both 17° and 27°C., although con- 
siderable growth took place in the in- 
terval between 24 and 48 hours. 

A more decisive result was seen at 
both temperatures in the samples pas- 
teurized with penicillin in it. This effect 
was most pronounced in the sample 
stored at 17° C. although it exerted a 
considerable restraining effect at 27° C. 
The increase in bacterial numbers in 
the raw and pasteurized milk containing 
penicillin was due to the presence of 
penicillin-resistant organisms since ap- 
propriate experiments showed that the 
penicillin content of the samples was 
not impaired. 


The experiment is of practical sig- 
nificance as it clearly illustrates the 
ability of penicillin to inhibit therm»- 
duric species for extended periods of 
time. 

The preceding experiment was re- 
peated using another sample of milk, 
with storage temperature of 7° ard 
17°C. Platings were made at zer», 
72, and 96 hours. The results are show n 
in Table 3. 

Table 3 shows the bacterial growt)- 
restraining influence of penicillin in miik 
stored at 7° and 17°C. over a period 
of 96 hours. The beneficial influence of 
penicillin in raw and pasteurized mi‘k 
is clearly shown and the restraint of 
development of a thermoduric flora is 
apparent. 

It would appear from the data in 
Tables 2 and 3 that the efficiency of tlie 
pasteurization process is increased when 
this process is carried out on milk con- 
taining penicillin. In this regard it has 
been shown that heating cocci (50- 
60°C.) in the presence of penicillin 
increases the rate of killing of the or- 
ganisms (3). 

In comparing Table 2 and Table 3 
it will be noted that penicillin had a 
more pronounced adverse effect on the 


3 TABLE 3 


INFLUENCE OF PENICILLIN ON THE GROWTH OF BACTERIA IN RAW AND PASTEURIZED MILK 
Kerr For 96 Hours at 7° Anpb 17°C. 


Storage Temperatures 





r 


SE eae 


Ohr. 


Raw milk 


No penicillin added .... 3,600 


Raw milk. 
Penicillin 3 units 


per ml. added 3,600 


Pasteurized milk. 


No penicillin added .... 1,400 


3 units per ml. penicillin 
added then pasteurized. . 440 


Pasteurized then added 
3 units per ml. of 
penicillin 


1,400 


256,000 


96,000 
1,600 


1,140 


sagt ye’ G. 
scene apis 
72 hrs. 





= 
96 hrs. 0 hr. 72 hrs. 96 hrs. 


innum. innum. innum. 


3,600 


2,600 3,600 166,000 66,500 


1,940 1,400 179,200 576,000 


80 440 500 180 


1,140 100 180 
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flora of the milk used in the Table 3 
experiment than in the previous ex- 
periment. This greater efficiency is 
doubtless due to the fact that the flora 
was composed of susceptible organisms 
in this instance. 

Samples of pasteurized market milk 
from 3 dairies were obtained for study. 
Samples “O” and “N” may be re- 
garded as milk of reasonably good 
quality while sample “R” was of a very 
poor grade. Duplicate tubes containing 
20 ml. of the samples were set up for 
storage at 7° and 17°C. Penicillin 
was added to tubes of each sample 
group to a final concentration of 3 units 
per milliliter. Corresponding tubes 
without penicillin were carried as con- 
trols. All samples were plated at zero 
hours and after 72 hours of storage at 
7° and 17°C. The results are shown 
in Table 4. 


numerous thermoduric bacteria, were 
found by differential count to consist 
mainly of spore-bearing aerobes and 
thermoduric cocci. In this sample an 
increase in the count occurred in the 
control, penicillin-free samples, at both 
7° and 17°C. The addition of peni- 
cillin to this milk reduced the viable 
population in both test samples, the 
most ‘pronounced effect occurring at 
the higher storage temperature. 


Discussion 

The results described are in general 
what could be anticipated on the basis 
of what is known at the present time of 
the action of penicillin. 

Translated into terms of practical 
operations it would not be expected 
that penicillin would be of any con- 
siderable benefit in high grade milk 
handled under good conditions and 


TABLE 4 
INFLUENCE OF PENICILLIN ON THE GROWTH OF BACTERIA IN PASTEURIZED MILK KEPT FoR 
72 AND 96 Hours At 7° AND 17° C, 


c—-—-- 


7 C. 
ww S 


Storage Temperatures 
ssi ie 28 





17° C, 





Samples of Pasteurized Milk Ohr. 


{ No penicillin added.. 160 
N Penicillin 3 units 
per ml. added .... 160 


2,400 
2,400 


No penicillin added.. 
Penicillin 3 units 


) | 
| per ml. added .... 
| 
} 
{ 


No penicillin added.. 1,280,000 6,912,000 


Penicillin 3 units 
per ml. added .. 


R 


Table 4 illustrates a number of points 
of interest. Sample “N” representing 
high grade pasteurized milk was not 
influenced by the presence of penicillin, 
little growth having occurred at either 
7° or 17° C. over the test period of 72 
hours in either the control or the peni- 
cillin-added sample. Some effect of 
penicillin action was seen on Sample 
“OQ,” this being most pronounced at 
17° C. at which temperature some mul- 
tiplication of the population occurred. 
The flora of sample “R,” containing 


72 hrs. 
220 160 
900 60,000 
320 2,400 680 


.. 1,280,000 2,304,000 


96 hrs 


5. 


72 hrs. 


inky 
96 hrs. Ohr. 
440 1,080 


1,080 


innuin, 


124,800 


innum. 1,280,000 
800,000 1,280,000 


10,240,000 
800,000 


kept under adequate refrigeration. Bac- 
terial multiplication does not occur to 
any marked extent in milk of this type, 
and since penicillin is active mainly 
against growing organisms it does not 
exert any effect. The experiments 
show: that adding penicillin to milk as 
an adjunct to the maintenance of 
quality is important as a safeguard 
when proper cooling facilities are not 
operative. Bacterial multiplication oc- 
curs at elevated temperature and it is 
precisely under these conditions that 
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penicillin can exert its most pronounced 
effects. This is well illustrated in the 
various tables. Obviously the prin- 
ciple can be utilized in special instances 
such as for inhibiting bacterial multi- 
plication in cream stored for ice cream 
manufacture, or for maintaining the 
quality of bulk milk being transported 
over long distances. 

It will be noted in Tables 3 and 4 
that an increase in bacterial numbers 
precedes the eventual decrease in sam- 
ples containing penicillin. This phe- 
nomenon is not well understood but it 
is commonly seen in experiments in 
which the effect of penicillin on micro- 
coccus populations is studied (4, 5, 6). 

In general, the predominant flora of 
milk as produced in this country con- 
sists of gram-positive species -and it is 
against these groups that penicillin is 
most active. It may be seen in Tables 
1, 2, and 3 that the effect of penicillin 
in raw milk is less than in pasteurized 
milk. This is due to the presence in 
raw milk of penicillin-insensitive gram- 
negative organisms. Under the con- 
ditions existing in the average raw 
milk, penicillin can be expected to in- 
hibit the gram-positive susceptible or- 
ganisms but can have no effect on the 
gram-negative types. The result is the 
development of a selective culture of 
penicillin-insensitive bacteria in the 
milk. Such an occurrence is illustrated 
in the experiment shown in Table 1 
where P. pyocyanea grew out in abun- 
dance in the sample containing penicil- 
lin. In other experiments not described, 
the slow, selective development of a 
coliform flora frequently occurred in 
raw milk containing no penicillin. 

Striking results are obtained when 
penicillin is used in conjunction with 
pasteurization. This is ascribable to 
the destruction of coliforms and other 
penicillin-resistant types by pasteuriza- 


tion leaving a thermoduric flora which 
is largely susceptible to the action of 
penicillin. 

It is not suggested that penicillin be 
utilized as a substitute for cleanliness or 
accepted sanitary practice, but it ap- 
pears obvious that it may be advan- 
tageously employed as an aid in the 
maintenance of quality of certain dairy 
products and is worthy of further study 
in this respect.* 


SUMMARY 

Experiments are described showing 
the antibacterial action of penicillin (3 
units per milliliter) on the viable 
count of milk handled in various ways 
under laboratory conditions. It is seen 
that penicillin can be used to suppress 
the development of certain species 


which comprise the milk flora under 
conditions which favor bacterial growth, 
and it is suggested that further studies 
be carried out to further elucidate the 
applications of the principle. 
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* Footnote: It should be pointed out that penicil- 
lin can not be added to raw or pasteurized market 
milk offered for sale without the sanction of the proper 
regulatory bodies. 
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FAT DETERMINATIONS IN MILK 


Louis GERSHENFELD AND BERNARD UcCKo 


Department of Bacteriology, Philadelphia College of Pharmacy and Science 


_— 1890 when Doctor S. M. Bab- 
cock of the University of Wisconsin 
first published his procedure, the Bab- 
cock Method has been the test most 
commonly employed to determine the 
fat content in milk. 

This method though recommended 
and accepted as the legal procedure in 
many states has numerous disadvan- 
tages. Sulfuric acid used as a reagent 
in the Babcock test often chars the 
sample. The neck of the Babcock bottle 
is small and unless care is observed, 
burns may be inflicted on the worker 
when pouring the acid. In this pro- 
cedure several centrifugations must be 
carried out for each test. Cleaning of 
the test bottles is tedious and time 
consuming. 

The technique suggested by Schain ? 
eliminates the above mentioned disad- 


vantages. This procedure depends upon 
the formation of a protein-detergent 
complex to break up the emulsion and 
thereby liberate the fat present in the 


mixture. We employed this method 
comparing it at the same time in all 
instances with the Babcock technique 
and in addition in eight instances with 
the Rdéese-Gottlieb technique. One 
hundred samples of milk (raw) and 
homogenized and plain (pasteurized) 
milks were examined. 


MATERIALS 

Solution A—A super-saturated solu- 
tion of a fat dye was prepared by mix- 
ing oil red 0 in isopropyl alcohol. This 
was then added to a standardized non- 
ionic detergent, polyoxyethylene sorbi- 
tan monolaurate in ethyl alcohol. The 
mixture was shaken well. 

Solution B—This is a standardized 
anionic detergent, dioctyl sodium phos- 
phate. 

PROCEDURE 
(1) A well mixed sample (17.5 ml.) 


of milk was placed in an official Bab- 
cock milk bottle. 

(2) 7 ml. (or a standardized amount 
as found necessary) of solution A were 
added slowly and the mixture was 
shaken immediately to mix the contents 
thoroughly. 

(3) 20 ml. of solution B were added 
without delay so that the last addition 
formed a layer at the bottom of the 
container. Care should be taken that 
milk and reagents are washed out of 
the neck of the test bottle. This is 
achieved by rotating the test bottle as 
each reagent is added. 

(4) The container was then im- 
mersed in a water bath at 180° F (tem- 
perature is to be constant, though a 5° 
range is permissible). The water level 
in the bath should be at a height equal 
to that in the bottle. 

(5) After exactly 5 minutes in the 
water bath, the bottle was removed, and 
distilled water or tap water (from the 
water bath) at 180° F was added until 
the fluid reached the top of the gradua- 
tion in the neck of the flask. 

The flask was set aside for 15 to 20 
minutes. The percentage of fat was 
then read as in the Babcock technique. 
If any fat adheres to the side of the 
neck of the flask, it is cleared and the 
column of fat evened by adding from 
one to several drops of 1/N NaOH. 

Forty samples of homogenized A 
milk, 27 of grade A milk, and 33 
samples of raw milk, one hundred in 
all, were tested using in every instance 
the Babcock technique and the Schain 
method on each sample. For each type 
or grade of milk it was necessary 
to standardize the Schain technique 
against the Babcock method. This was 
accomplished by varying solution A 
until the fat percentage reading was. 
exactly as that obtained by the Bab- 
cock technique. 
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The amount of solution A to be used 
as mentioned by Schain is 7 ml. In 
some instances we obtained a reading 
of 0.1 percent higher with this volume. 
Also by using less of solution A the 
reading may be increased, and if the 
amount of solution A is increased, the 
reading may be lower. We therefore 
standardized the technique for each 
type of milk so that the reading of the 
percentage of fat corresponded to the 
Babcock reading. We noted the amount 
of solution A required for each type of 
milk which gave us identical readings, 
and we always used that same volume 
throughout the testing of that particular 
type of milk. Under such conditions 
our readings corresponded exactly to 
the readings obtained by the Babcock 
method. 

In our experience, the amount of 
solution A required for raw milks was 
6.8 ml. instead of 7 ml. This adjust- 


ment accordingly was made in all in- 
stances when examining samples of 
raw milk. In the case of all pasteurized 
milk (plain and homogenized) the 7 ml. 


amount specified was satisfactory in 
practically all instances. The few ex- 
ceptions were in cases where the fat 
content was 4 percent or higher; here 
the amount of solution A required was 
either 6.9 ml. or 6.8 ml., never a lower 
quantity. 

Three samples of raw milk, three of 
homogenized A (pasteurized) and two 
of Grade A (pasteurized) milks, eight 
in all, were tested by the Schain tech- 
nique, the R6ese-Gottlieb method, and 
the Babcock method. All three read- 
ings for each sample were identical after 
the above mentioned adjustment with 
solution A was made. 


SUMMARY AND CONCLUSIONS 

The Schain technique for determin- 
ing the fat content in milk (raw, pas- 
teurized plain, or homogenized) was 
found to be simple, easy to perform, 
and required no extensive laboratory 
equipment. The possibility of either 
charring of the sample or acid burns 
with the reagent as may occur in the 


Babcock method is eliminated; one 
hundred different samples were exam- 
In all instances both the Babcock 


ined. 
and the Schain methods were used. 

8 other instances the Roese-Gottli 
technique also was performed. 

The test is carried out by thorough'y 
mixing the sample with solution A (ci 
red 0 in isopropyl alcohol with a non- 
ionic detergent in ethyl alcohol) in : 
Babcock bottle. Reagent B (a stan:|- 
ardized anionic detergent) is added it 
mediately and without shaking; thie 
mixture is placed in a water bath 
180° F for exactly 5 minutes. Water 
at 180° F is added to bring the liqui 
in the Babcock bottle to the graduate 
portion in the neck. After standing f: 
ten to twenty minutes at room tempera- 
ture, the percentage of fat is read. The 
fat layer is always clear and distinct, 
so that a reading can be made quickly, 
accurately and with ease. 

Instead of using the stated amount 
(7 cc.) of solution A, it is necessary 
to standardize the Schain technique 
against each type of milk and determine 
at the beginning (only one test is neces- 
sary) the volume of solution A re- 
quired so as to obtain identical findings 
(fat percentage readings) with either 
the Babcock or the R6ese-Gottlieb 
methods. 

The Schain technique in its present 
procedure cannot be used for fat deter- 
minations in buttermilk, creams, ice- 
cream, or other milk products. We are 
investigating whether modifications of 
the method may be useful for the latter. 
Nore: Since the presentation of the above, we 
have modified the technique, so that it can be 
performed with greater simplicity. Furthermore 
instead of using two solutions (A and B) and tw« 
operations, only one solution and one operation are 
used. In addition, our present technique can be 
used for fat determinations in buttermilk, creams 
(sour and sweet), butter, cheese, ice-cream and 
other milk products. 

The use of other detergent mixtures has prover 
as satisfactory as the above. 
These findings will be published shortly. 
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A NATION-WIDE SANITATION PROGRAM * 


WALTER F. SNYDER 


Executive-Director, The National Sanitation Foundation, University of Michigan, 
Ann Arbor, Michigan 


s one of the pioneer organizations in 

the field of food sanitation I want 
to congratulate the INTERNATIONAL 
AsSOCIATION OF MILK AND Foop 
SANITARIANS for splendid progress 
over the years. One has only to re- 
view the JouRNAL oF MILK AND Foop 
TECHNOLOGY to realize that this As- 
sociation has developed into a strong, 
functioning organization in the milk 
and food field. 


PROGRESS IN SANITATION 
A study of the history and develop- 
ment of sanitation shows noteworthy 
progress in certain areas. No one can 


deny the success story of water and 
sewage ; the United States is one of the 


few countries in the world where water 
from a public supply can be drunk with- 
out fear of disease. Pioneers in this 
field rightfully deserve respect and ad- 
miration for the splendid job they have 
accomplished. 

The National Association of Sani- 
tarians on the west coast has made 
marvelous progress in_ establishing 
recognition for the sanitarian as a pro- 
fessional worker in the field of public 
health sanitation. As you review this 
record it is apparent that years of hard 
work have been a prelude to great ac- 
complishments. The Sanitarian’s As- 
sociation deserves praise and credit for 
their work. We should also give 
credit to the work of the Municipal 
Public Health Engineers, the Confer- 
ence of State Sanitary Engineers, and 
other organizations in the field of sani- 
tation, all of which have contributed to 
the sanitation story in the United 
States. 

* Presented at Annual Meeting of Tue INTER- 


NATIONAL ASSOCIATION OF MILK AND Foop Sani- 
TARIANS, October 20, 1949, Columbus, Ohio. 


It would be very simple to go on and 
on describing in detail the many 
achievements of the INTERNATIONAL 
ASSOCIATION OF MILK AND Foop SAN- 
ITARIANS, but, as time is something 
which runs out for all of us we must 
realize that when individuals and or- 
ganizations dwell only upon past 
achievements, their period of dynamic 
progress is over. In order to plan 
sound programs for the future we must 
give credence to past accomplishments. 
However, the problem of today is a 
solution for the tomorrows. 


PROBLEM IN EDUCATION 

The American public cannot, or will 
not, extract from the scientific litera- 
ture in the field of sanitation material 
which it can translate into a tangible 
sanitation story, understandable by lay 
people. The public needs and de- 
mands sanitation. It is entitled to 
know how this program affects and is 
affected by them. The public demands 
understandable facts—not detailed pub- 
lications of technical data whose prac- 
tical implication can be grasped only 
by specialists in the field of sanitation. 

Is our program described in terms 
that are understandable by the Boy 
Scouts, the Girl Scouts, the Parents 
and Teachers Association? Is it a pro- 
gram in which they are eager to partici- 
pate? The real strength of the program 
could be measured by the degree of un- 
derstanding attained and the kind of 
action that should follow such under- 
standing. Can our present program in 
sanitation stand up to such realistic 
tests? Would we be proud of the 
understanding our citizens have of sani- 
tation? The answer is emphatically 
NO! 
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The ambitious individual or the am- 
bitious group, in order to demonstrate 
leadership and to maintain leadership 
in the field of sanitation, must recognize 
the entire problem confronting us to- 
day. The many aspects of the ques- 
tion must be welded together as a 
whole into one story. Sanitation must 
be pulled together if we are to have 
a success story. Individual techniques, 
and isolation of certain groups, will 
not tend to build sanitation as a great 
part of American life. They will not 
demonstrate to the public the need for 
sanitation in establishing a better stand- 
ard of living. 

The public, in terms of the average 
family around the kitchen table, must 
have a clear-cut understanding of sani- 
tation in terms of: What are you as a 
sanitarian doing which is of direct help 
to him and to his family? How does 
he, as an individual citizen, benefit by 
the sanitation program in his com- 
munity? How does he fit into the pro- 
gram and exactly how does the program 
fit his needs? The need for public un- 
derstanding is paramount; research in 
sanitation is of little value unless and 
until the practical value of the newer 
knowledge is put to work in the lives 
of individuals. 

The sanitation field today offers an 
unlimited opportunity for leadership in 
the over-all picture of environmental 
sanitation ; leadership in terms of mak- 
ing sanitation tangible to the average 
man and his family as it applies to his 
daily life. 

Certainly sanitation is not an ordi- 
nance or a technique, an individual or 
a certain group. It is more than that, 
and the National Sanitation Founda- 
tion has suggested that sanitation is a 
way of man living with man, that “‘it is 
the quality of living that is expressed 
in the clean home, the clean farm, the 
clean business and industry, the clean 
neighborhood, the clean community. 
Being a way of life it must come from 
within the people; it is nourished by 
knowledge and grows as an obligation 
and an ideal in human relations.” 


NATION-WIDE SANITATION PROGRAM 





One of the very basic elements which 
makes a city such as New York or 
Chicago possible is man’s ability to live 
with man, and one of the first steps of 
man living with man is cleanliness, or 
sanitation. I do not plan to discuss 
the number of techniques which are 
involved .in sanitation, but I wouid 
like to project our thinking into the 
future philosophy of sanitation. 

Sanitation techniques, as tangible to 
man, are one thing, and sanitation as 
an important part of the average man’s 
life in the center of the block is an- 
other. True, the techniques are all ini- 
portant to the sanitation worker and 
also to industry, but the public is not 
one bit interested in the details of sani- 
tation. It is interested only from the 
viewpoint of how sanitation affects lives 
and living. This brings up an entirel) 
different picture of sanitation. I men- 
tioned leadership, and it is in this area 
of making sanitation tangible to the 
man in the center of the block that 
leadership is definitely needed. Some 
months ago the National Sanitation 
Foundation brought out seven areas in 
the field of sanitation which they 
thought needed more activity—those 
seven being: (1) trained personnel; 
(2) research in sanitation; (3) sanita- 
tion education; (4) National Sanita- 
tion Clinic; (5) testing laboratory; 
(6) publication ; and (7) textbooks. In 
the third area of education, or public 
relations, we have developed some 
thinking which I would like to present 
at this time. It is our hope that the 
major emphasis on sanitation can be 
taken out of the negative area, that of 
rats, garbage cans, bacteria counts, etc.. 
and placed on an educational approach 
or a positive approach. This approach 
can be centered around family activities 
and have the focal point of sanitation 
education not necessarily in the sick 
area of sanitation alone, but in the well 
area also, such a bringing to the atten- 
tion of the school child as well as the 
adult the essentials and benefits of clean 
living manifested in the home, neighbor- 
hood and community. 
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New Positive APPROACH 

[In an effort to organize our thinking 
regarding this sanitation approach, we 
have divided our sanitation functions 
into what we call curative sanitation 
and preventive sanitation. In the cura- 
tive area we think of a sick area of 
sanitation where treatment is needed 
because of a particular situation. We 
probably can list our control measures, 
our ordinances, techniques, laws, rules 
and regulations, and all that has to do 
with regulatory sanitation control in 
this area. This, perhaps, is where public 
health sanitation people have spent the 
greatest part of their time, and in this 
area is only a small part of the public. 

The other side of our thinking deals 
with preventive sanitation which is edu- 
cational for the well people of the com- 
munity. These people constitute a 
larger percentage of the population, and 
they are a group that must understand 
our program, that must appreciate our 
program and must lend a hand to our 
entire sanitation effort if we are to have 
a balanced program in the community. 
This group includes, perhaps, the man 
who lives on Knob Hill in his ivory 
tower, and does not think sanitation is 
of real concern to him, and that sanita- 
tion laws, rules and regulations are 
written only for the man on the other 
side of the tracks., We feel that both 
curative and preventive sanitation must 
be practiced in order for our subject 
to be popular. The man in the well 
area certainly does not appreciate 
talking about rats, garbage cans, bac- 
teria counts, or the negative side of 
sanitation. He will, however, respond 
to a positive approach when you tie 
up sanitation with his daily living in 
terms -of beauty, cleanliness, morale, 
security, pride, dollar value, and social 
relationships. 

The over-emphasis of the negative 
approach to sanitation and the sick area 
is a liability. Selling sanitation in the 
well area, using the positive approach 
and reaching the people outside of the 
sick area of sanitation is a real asset, 
not only to the profession, but to the 
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betterment of community health. Sani- 
tation workers over the years have been 
so handicapped by lack of funds and 
personnel and have had placed upon 
them such a tremendous responsibility 
of accomplishing results in the sick 
areas of sanitation that in many cases 
they have not had the opportunity to 
evaluate the good that can come to 
the sanitation worker by activities on 
the preventive side of sanitation in the 
so-called well area of people. 

Let us not sell sanitation short! Let 
us look at the subject in its entirety 
and collect some of the assets that 
await us with this positive approach 
and talk to all the people instead of 
just a few. Sanitation in terms of rats, 
garbage cans, high bacteria counts, etc., 
is not appealing to any one. In fact, it 
is not hard to find health officers who 
are ashamed of the subject and do not 
have any particular interest in the field 
of sanitation. Sanitation as a way and 
means of a-better American standard 
of living thought of in terms of beauty, 
security, social relationships, etc., is not 
only tangible to every citizen in the 
United States but can definitely be 
made part of his responsibility in 
society. 


ILLUSTRATIVE SANITATION PROGRAM 


Recently, through the cooperation of 
Mr. Clarence Klassen, State Sanitary 
Engineer of Illinois, we had the oppor- 
tunity of trying this suggested positive 
approach of sanitation in a community. 
This positive approach was tried before 
luncheon clubs, and in two county 
health department units. Time will not 
permit me to go into detail regarding 
this experience, but I would like to 
cover the main happenings. Asa result 
of talking to the luncheon clubs, front 
page newspaper stories and editorials 
appeared in the daily papers, pointing 
out that sanitation is a way of man 
living with man, that it is tangible to 
all of us, and that everyone had a 
responsibility in his or her community. 
Many times you have wished for front 
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page stories regarding a sanitation 
activity. In this case we had the front 
page stories without asking for them, 
and the newspaper pointed the finger 
to all of its readers emphasizing the 
benefits a sanitation program could 
bring them. The big difference ‘in this 
approach was that we did not talk about 
rats, garbage cans, or dumps. We 
talked about sanitation in terms of 
beauty, security, moral value, cleanli- 
ness and dollar value. In the Spring- 
field daily paper there appeared an edi- 
torial on moral sanitation. The ap- 
proach to the county health department 
units was again the positive approach, 
the health commissioner taking the ma- 
terial over to the principal of the high 
school and the principal suggesting that 
the material was good as theme writing 
material in the English classes. Thus, 
themes were written in the high school 
on sanitation. The art classes picked 
up the posters and started to reproduce 
them; the Chamber of Commerce 
showed interest in a clean-up campaign, 
and as a result of making sanitation 
tangible to all the people in terms of 
their daily living habits, a clean-up 
campaign was started by the ministers 
of the town preaching in the pulpits on 
Sunday morning that “Sanitation Is 
Next to Godliness.” Many in this 
group who are steeped in research 
activities may somewhat discount the 
value of this type of publicity. How- 
ever, I am trying to emphasize the 
particular need for more understanding 
by the public of what we are trying 
to do. I am also urging that we make 
it possible for the public to participate 
in the field of sanitation. I think we 
must all admit that in order to have 
more financial support for sanitation 
we must have better public understand- 
ing of our programs. A positive ap- 


proach to sanitation, making the sub- 
ject pleasant for the people in the 
community to work with, will do much 
to turn the subject into a parlor story 
and not have it looked at as an unde- 
sirable subject for conversation. 
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New EmpuasIis 

One might ask why we do not u: 
the terms health and sanitation without 
bringing in other subjects such 
beauty. We have found by surveyin 
the public that they are not intereste 
in garbage cans, even if they are clea: 
They are not interested in dumps or 
sanitation fill method, even if kept th 
cleanest of clean. They are not inter 
ested in sewage disposal plants even i 
they are shrubbed from beginning t: 
end. The public tells us that they jus 
don’t care to be associated with any 
subject which deals directly with iv 
sanitary conditions. Therefore, ow 
attention was turned to a positive ap 
proach in sanitation, bringing to thi 
bigger percentage of the populatioi 
things that they themselves are reach 
ing for every hour of their daily 
routine of living. 

Beauty—It is hard to visualize a 
beautiful city, a beautiful home, or a 
beautiful person unless that city, home 
or person is clean, or sanitary. Beauty 
can definitely be linked to sanitation, 
and I am sure that the average man 
understands or has a meaning for the 
word beauty better than he has for the 
word sanitation. 

Security—In the average home, the 
question of the family health, and par- 
ticularly the health of the breadwinner 
of the family, is important so far as 
security for that family is concerned. 

Cleanliness—Sanitation in the fac- 
tory or in the home certainly can be 
definitely associated with security in 
terms of absenteeism in the plant and 
better living conditions in the home: 

Dollar value—One has only to talk 
to the real estate man, not in terms of 
bacteria counts, but in terms of what 
happens to property values in a neigh- 
borhood when the neighborhood be- 
comes dirty and insanitary. 

Social relations—Public relations—a 
term that is very tangible to industry, 
organized groups, and to the individual. 
Nothing is more fundamental to better 
social relationships than cleanliness, 
and I would like to say that we have 
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ysed the term “cleanliness” with the 
individual and the word “sanitation” in 
terms of the community. Cleanliness 
cert inly is a word that is understood 
by industry and the public, and sanita- 
tion is a word with which they are very 
much confused. In many cases they 
associate sanitation only with the slum 
areas of the community. 

\Ve have had several meetings in 
Ann Arbor recently, and we have talked 
in great detail with a number of people 
fro industry on how to. help industry 
better understand sanitation programs 

the United States. We are con- 
vinced that in thus presenting the posi- 
tive side of the entire question of sanita- 
tion that industry is far more interested 
in sanitation than ever before, that they 
are more willing to participate in the 
program and that they associate it with 
themselves personally, and not just as 
an activity of their particular company. 

We must not forget the need for 
proper ordinances in the field of sanita- 
tion and adequate research to bring 
forth the facts in the field. However, 
the question of a proper approach i 
selling, promoting or educating the 
public on the subject of sanitation is 
just as important as ordinances and 
research. Sanitation in the over-all 
public health picture is not something 
which is on the way out. The true 
benefits of a better American standard 
of living through sanitation have not 
even been touched as yet in this coun- 
try. Sanitation has unlimited possibili- 
ties if you will only picture it as a way 
of life in true American fashion. 

We must not forget the pioneer work 
that has been carried on in the early 
history of sanitation and the tremen- 
dous load which is being carried by the 
sanitation people today to have our 
country recognized as the most sanita- 
tion-conscious nation in the world. But 
we must look into the future and be 
honest about the responsibilities which 
face us in this field. We no longer have 
the challenge of typhoid, but we do 
have the challenge of stepping along 
with progress such as changing from 
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the mere absence of disease to the 
development of positive health. Leader- 
ship must be shown by giving recogni- 
tion to the entire field of environmental 
sanitation rather than to merely seg- 
ments of it. The responsibility for the 
entire field of environmental sanitation 
will be accepted by some individuals 
and groups in this country. Certainly 
the public health sanitation people 
should face. this responsibility which 
has been theirs for many years. We 
must realize also that the lay indi- 
vidual is interested, if only we will 
carry the story to him in terms that 
he can understand. While the problems 
in the sick area of sanitation must be 
answered, we owe it to ourselves to 
bring the sanitation story to all the 
people and reap the benefits which sani- 
tation so rightfully deserves by having 
a preventive program of sanitation op- 
erating in the well areas of society. 


CooRDINATED NATIONAL PROGRAM 


Why a nation-wide sanitation pro- 
gram? First to make sanitation tangible 
to the people, to encourage health agen- 
cies to lead sanitation towards uni- 
formity, to change emphasis from the 
absence of disease to the presence of 
health ; and second, to remove the pres- 
ent stigma that exists in the minds of 
people that sanitation is a law, that 
sanitation deals only with filth, that 
sanitation cannot be discussed in polite 
society ; and third to bring to all people 
the thought that sanitation is a part of 
their daily living habits, and to present 
the positive values of a healthful en- 
vironment. This program brings to the 
sanitarian recognition and the dignity 
that his profession rightfully deserves. 

The sanitation personnel should not 
feel that sanitation is a minor activity 
of a health department. It can be a 
major one. Also, in presenting sanita- 
tion with a positive approach to all the 
people, every citizen in this country 
can be made conscious of the fact that 
sanitation is and should be an impor- 
tant part of his daily living habits. As 
the public realizes the importance of 





{82 


sanitation, so will they realize the im- 
portance of monies in sanitation bud- 
gets. Sometimes we hesitate to men- 
tion the word salaries, but salaries are 
as important to the sanitation people as 
they are to any one else, and not until 
sanitation is recognized and respected 
by the public will the people in this 
profession be given proper recognition. 

A nation-wide sanitation program 
should not only bring recognition to 
sanitation as a profession and the true 
worth of sanitation to the public, but 
it should also bring a uniformity in 
approach in the sanitation field. 

Many of us have often heard the fol- 
lowing rather similar questions posed : 


(1) Is Sanitation a profession, and if 
it is, what are we doing to give 
it professional status ? 

(2) Are we so buried in techniques 

that we cannot see the forest for 

the trees? 

What is the status of the sani- 

tarian in the eyes of the public? 

—of the official agency ? 

What is the future of sanitation 

in this country, and what is the 

future of the sanitarian? 

(5) Why is the sanitation budget in 
a good many instances not a 
major part of the health depart- 
ment budget, and why is the 
salary of the sanitarian lower 
than that of an electrical worker ? 

(6) What does the health officer in 

the local community really think 

of the sanitarian ? 

How much does the public ap- 

preciate the subject of sanitation 

or know the relations it has to 
daily living habits? 


(3 


— 


(4 


— 


(7) 


Answers to many of these questions 
can be found in a nation-wide sanitation 


NATION-WIpDE SANITATION PROGRAM 









program, and the people in sanitation 
certainly owe it to themselves to take 
full advantage of the opportunities that 
the field of sanitation offers. 

Following the pattern of many other 
organizations in this country, we suv- 
gest the positive approach of sanitation 
with the focal point of education in the 
home. Today in the United States we 
are living somewhat the same as tlie 
Indians who were here one hundr 
years ago. When filth and dirt arouix 
their wigwams got to the point where 
they could no longer stand ‘it, they 
moved their wigwams to higher groun:| 
Today, in this country, we are doing 
somewhat the same thing. We are still 
moving up on Knob Hill and we are 
somewhat proud to tell our friends that 
we do not live on the other side of the 
tracks but that we live in this new area. 
We then are moving away from filth 
the same as the Indians did one hun- 
dred years ago. Certainly we should 
make use of what we know—we should 
face the facts, and we should properly 
practice sanitation in all its ramifica- 
tions, which means that all the people 
should be interested in sanitation. The 
only way that they can be interested is 
for them to understand it, and if they 
are to understand sanitation we must 
talk to them about sanitation in terms 
which they can understand. 

The majority of people in the United 
States await an understandable story 
on this subject. We as sanitation people 
should answer that challenge and make 
sanitation tangible to everyone and 
again establish it as the backbone oi 
public health. Leadership is needed. 


The challenge for a better American 
standard of living through sanitation 
awaits you as an individual, you as a 
sanitarian, and you as part of this great 
organization. 
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Laboratory Manual and Work Book 
in Microbiology of Foods, written 
and compiled by Fred W. Tanner. 
Published by the Garrard Press, 


Charhpaign, Illinois. 1950. 382 
pages. $4.75. 


This book assumes that the student 
possesses fundamental training in han- 
dling sterile equipment and materials. 
The various methods are written for 
advanced students of microbiology. 
Copious teferences are given to the 
literature, and many official methods 
are given in the form as originally 
published. ‘““The student should see 
that his professional study and training 
has started.” Indeed, the practicing 
food sanitarian and health officer will 
find the compilation useful. Many 
pictures illustrate microflora and ap- 
paratus, and there are useful descrip- 
tions of various types of spoilage and 
interpretations of data. 

Each food is written up as a “unit”. 
The pages are perforated for assem- 
bling in a ring-binder, thus facilitating 
the insertion of notes. 

The Preface starts off with an ex- 
cellent list of 16 journals and 67 refer- 
ence books. The Contents run as fol- 
lows: General (dealing with excerpts 
irom the pertinent food acts, collection 
and preparation of samples, meaning 
of pH, and special apparatus and 
methods for Food Microbiology ) ; Bac- 
teria; Yeasts ; Molds; Sanitation (deal- 
ing with bacteriological examination of 
drinking water, food containers, table- 
ware, filth in foods, and sterility of 
liquids and solids); Milk; Milk Pas- 
teurization; Butter; Cheese; Ice 
Cream; Miscellaneous Dairy Prod- 


ucts; Eggs; Sugar and Starch; Flour 
and Bread; Meats; Sea Foods ; Canned 
Foods (extensively treated) ; Tomato 
Products (40 pages); Frozen Foods 
(14 pages) ; Dried Foods; Nut Meats; 
Fruit Juices; and Spices, Flavorings, 
and Condiments. 


NEW BOOKS AND OTHER PUBLICATIONS 


The Market Milk Industry, by C. L. 
Roadhouse and J. L. Henderson. 
Second edition. Published by Mc- 
Graw-Hill Book Co., New York, 
1950. 171 figures. 134 tables. 716 
pages. $3.75. 


Since the first edition was published 
in 1941, important new developments 
in the milk industry are presented in 
the present book. These are particu- 
larly noticeable in new material on 
enzymes in milk, significance of im- 
portant types of bacteria, Brucella 
abortus, mastitis, vermin control, tests 
on the grading and quality of milk, 
sanitary production, layout and opera- 
tion of country milk-receiving stations, 
transportation of milk, 3-A standards 
for dairy equipment, milk-plant fat 
losses, processing costs, detergents and 
the washing of plant equipment, 
chemical sanitization, high-temperature 
short-time pasteurization and its con- 
trol, electric pasteurization, vacreator, 
freezing of milk and cream, plastic 
cream, Yoghurt, homogenized milk, re- 
hydrated dried whole milk, distribution 
problems and costs (1947), price of 
milk and milk plants, and other revi- 
sions in the light of newer knowledge, 
such as similarity of etiology of strepto- 
coccus (septic) sore throat with scarlet 
fever. References are included as 
late as 1948. The type has been reset 
and the format improved. The in- 
creased size is caused by greater pagi- 
nation and a slightly smaller size. 





“Have You Seen” 


“Why Food Industry Sanitarians Must Per- 
force Train Pest Control Operators,” 
Donald H. Little. Food Technology, 4, 
No. 2, 69, 1950. 

“Chemicals Introduced in the Processing 
of Foods,” F. C. Bing. American Journal 
Public Health, 40, No. 2, 156, 1950. 

“The Sanitarian and the Milking Machine,” 
T. R. Enright. Milk Plant Monthly, 39, 
No. 2, 68, February, 1950. 
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“Quaternary Ammonium Compounds as 
Sterilizing Agents for Bacterial Spores,” 
H. R. Curran and F. R. Evans. Jr. Dairy 
Sci., 33, No. 1, 1, 1950. 


“Staphylococcus Food Poisoning.” G. M. 
Dack. Bakers Digest, 24, 1, 34, February 
1950. 

“Resolution 7, Chemical Substances in 
Foods.” Amer. Journal Public Health, 40, 
No. 2, 229, 1950. 


“A Test for Quaternary Ammonium Com- 
pounds in Milk and Detergent Sanitizers,” 
D. D. Miller and P. R. Ellicker. Cire: 
of Information 472, January 1950. Oregon 
State College Agriculture Experiment Sta- 
tion, Corvallis, Oregon. 


“Bakery Sanitation and the Flooring Prob- 
lem,” E. L. Holmes, Bakers Weekly, 146, 
No. 2, April 10, 1950. 


Books AND OTHER PUBLICATIONS 





Use of Vegetable Fat in Ice Cream 

The Federal Security Agency has 
received a number of inquiries regard- 
ing proposals to market in interstite 
commerce a frozen product made i 
semblance of ice cream, but containin 
vegetable fats in complete or part’: 
substitution for milk fat. It has bee 
stated that the product is being cur- 
rently manufactured in several States 
for distribution wholly within the bir 
ders of the State in which it is mace 

This Agency regards products 
this type, in which any vegetable ia 
is used as an ingredient, as adulterati 
within the meaning of the Federal 
Food, Drug, and Cosmetic Act, aiv 
therefore subject to action. 
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“A PREDICTION OF THINGS TO COME IN SANITATION?” * 


Epwarp W. Moore 


Associate Professor of Sanitary Chemistry, Harvard University 


Future developments in sanitation 
will come from deductions based on 
scientific theories rather than, as in the 
past, accidental discoveries or experi- 
ments suggested by practice. The 
proportion of the national income spent 
on health and sanitation will increase. 
The public will demand clean water 
and food and, eventually, clean air. 
Expected developments in water sup- 
ply are: improved palatability ; reduc- 
tion in corrosiveness; and extension of 
treatment for special objectives, such 
as the use of fluorides to control dental 
caries. In sewage and waste treatment, 
the expected developments lie in im- 
proved treatment methods and ultimate 
elimination of stream pollution. In 
food sanitation, control will be facili- 


tated by increased use of frozen and 
dehydrated foods; increased mecha- 
nization, higher pay, and better insecti- 
cides and rodenticides will improve the 
serving of food. Reduction of air 
pollution and the control of air-borne 
disease offer the greatest field for ad- 
vances in sanitation; opportunities al- 
most as great lie in the study of hous- 
ing by the sanitarian. However, these 
potential advances in the field might 
well be stifled or delayed by the in- 
creasing “‘administration-mindedness” 
of many people in it; administrative 
busy-work is encroaching too much on 
the time of productive people in the 
field. 


* Abstract of paper read before Massachusetts 
Public Health Asscciation, Boston, April 25, 1950 
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A three-day New England Industrial 
Wastes Conference on June 26, 27, and 
28, will be a feature of the 1950 Sum- 
mer Session at the Massachusetts In- 
stitute of Technology. 

The M.I.T. Department of Civil and 
Sanitary Engineering will be joined 
in sponsoring the event by the New 
England Council and the New England 
Sewage Works Association. Profes- 
sors Rolf Eliassen and Clair N. Sawyer 
represent the M.I.T. sanitary engineer- 
ing laboratories on the committee in 
charge of the conference. 

Professor Walter H. Gale, Director 
of the M.I.T. Summer Session, de- 
scribed the conference as part of a 
broad series of summer activities sched- 
uled at M.I.T. during 1950 to make 
the Institute’s special facilities avail- 
able to those in industry and technology 
who cannot participate in its regular 
program. 

The Industrial Wastes Conference, 
according to Professor Eliassen, will 
be designed to bring together these 


Soda Fountain and Luncheon 
Equipment 
The National Sanitation Foundation 


In accordance with recommendations 
formulated at the First National Sani- 
tation Clinic, held at Ann Arbor in 
June 1948, the Soda Fountain Manu- 
facturers Association set up a technical 
or engineering committee which has 
now written up specifications therfor 
in plain understandable language, with 
many line drawings. Copies of the 
booklet may be obtained, without cost, 
by writing to Mr. C. J. Palmer, Execu- 
tive Secretary, Soda Fountain Manu- 
facturers Association, 111 West Wash- 
ington Street, Chicago 2, Illinois. 
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New England Wastes Conference 


three groups for discussion of water 
pollution and control problems : 


1. Industrialists, representing man- 
agement, chemical engineers, and sani- 
tary engineers. 

2. Representatives of stream pollu- 
tion and water control agencies, in- 
cluding federal, regional, and state. 

3. Research workers and consulting 
engineers concerned with industrial 
wastes and water supply problems. 

In addition to general discussions of 
pollution abatement from the view- 
points of industry, control agencies, 
and municipalities, there will be sym- 
posia on the water and waste problems 
of specific New England industries, 
including pulp and paper, wool scour- 
ing, cotton and wool dyeing and finish- 
ing, metallurgy and metal working, 
potato and milk processing, and leather 
tanning. 

A special symposium on future needs 
and developments will conclude the 
three-day gathering. 


Official Placards in Restaurant 
Windows 


“Tf you eat out, you'll soon be look- 
ing for placards in Los Angeles restau- 
rant windows certifying that the places 
employ someone trained by the city 
health department in the art of keeping 
the food and premises clean.” 

That statement was made by Dr. 
George M. Uhl, city health officer, 
who, with Robert F. Callender, chair- 
man of the Food Sanitation Advisory 
Committee, an organization of indus- 
try, labor, and health department rep- 
resentatives, has been awarding the 
placards to more than 1,000 local 
restaurants and public eating places. 
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CALIFORNIA ASSOCIATION OF DatrRY AND MILK 
SANITARIANS 
President, J. M. Covert........-.se0> Los Angeles 
First Vice-President, B. Q. Engle....San Francisco 
Second Vice-President, O. W. Hindman. . Bakersfield 
Secretary-Treasurer, W. N. Weddle, Kiverside 
County Health Dept., 3709 Myers St., 
Arlington 


CENTRAL ae: = Tecuno.iocy Society 


President, E. B. Carter..........22eeeeees Decatur 
Vice- Anny J. K. g ee yaa Decatur 
Secretary, P. H. Tracy, Dept. of Food Technology, 


U. of I. “Urbana 





Corresponding Secretary, G. Damisch, 1663 North 


Gilbert, Danville 
Treasurer, M. B. Burwash, 2500 Main St., Peoria 
Sergeant-at-Arms, H. McGuire.......... Champaign 


Cuicaco Dartry Tecunoiocy Society 


President, Tag TAM GGE ....0.6 6:<ccccccsses Chicago 
Vice-President, Adolph Brunner........... Chicago 
Secretary, P. H. Tracy, Department of Dairy Tech- 
nology, University of Illinois, Urbana, III. 
Treasurer, H. P. Smith............ os sew Chicago 
Sergeant-at-Arms, R. W. Atkins.......... Chicago 
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Connecticut AssociaTION oF Dairy anv Foop 
SANITARIANS 


President, H. Clifford Goslee............ Hartford 
Vice-President, Harold D. Neumann...New Haven 
Secretary-Treasurer, C. W. Chaffee...... Hartford 


INDIANAPOLIS Dairy TecHNoLoGy CLUB 


President, S. Barrett... ceccsccccsccess Connersville 

Vice-President, A. B. Hettenban....... Indianapolis 

Secretary, F. J. abel, Purdue University, West 
Lafayette 

Assistant Secretary, W. K. Mosely..... Indianapolis 

Treasurer, L. Wedling.........+.e.+- Indianapolis 


Massacuusetts Mitk Inspectors’ AssocriaTION 
Prasat, Fens FCI. 0.000006 csecececss Quincy 
Vice-President, Percy A. Hill........... Worcester 
Secretary-Treasurer, Robert C. Perriollo, Depart- 

ment Bacteriology and Public Health, Univ. of 
Mass., Amherst 








METROPOLITAN Dairy TECHNOLOGY Society 


Penshient.. Bis 5. DOGG «0 6.000%8sinrcens Brooklyn 

Vice-President, P. Corash.......... New York City 

Secretary-Treasurer, F. H. Pletcher, Long Island 
Agricultural and Technical Institute, Farmi: 
dale 

Sergeant-at-Arms, G. L. Franke....... Farmingda! 


q- 


o 


PHILADELPHIA Dairy TecHNotocy Society 


President, R. K. Lawhorn............ Philadelphia 

1st Vice-President, W. P. Fusselbaugh. . Philadelphia 

2nd Vice-President, Dr. John L. Barnhart, Phil:- 
delphia 

Secretary-Treasurer, W. S. Holmes... . Philadelphia 
Dairy Council, Inc. 234 South 22nd Stree, 
Philadelphia 3 

Ass’t. Secretary-Treasurer, 
delphia 


Donald Hayes, Phi 


ASSOCIATION NEWS 


Kansas Appoints Committee on 
Sanitary Procedure 


The Kansas Association of Milk 
Sanitarians is the first affiliate of this 
Association to appoint a Committee on 
Sanitary Procedure to collaborate with 
the International Association’s Com- 
mittee on Sanitary Procedure, C. E. 
Abele, Chairman, as suggested in the 
Report of the Committee on Sanitary 
Procedure, 1949, this Journal, January- 
February issue, page 20. The mem- 
bers are: Ivan Van Nortwick, Chair- 
man; Glen Merrill; Pascal Roniger; 
Frank Kelley ; and Larry Green. 


Molyneux Succeeds Appleby at 
Yonkers 


City Manager Donald C. Wagner, 
of Yonkers, New York, has announced 
the provisional appointment of Mr. 
Gordon W. Molyneux of Bedford 
Hills, New York, as Supervising Milk 
and Food Sanitarian in charge of the 
sureau of Milk and Food Sanitation 
in the Department of Health. 

Mr. Molyneux is succeeding Dr. 
Aaron Appelby who resigned from 
this position on January 15, 1950, in 
order to enter private practice of Vet- 
erinary Medicine. 


Report on Wisconsin Dairy Manufacturers’ Conference 
March 23 and 24, 1950 


Over 400 representatives. from in- 
dustry and governmental agencies at- 
tended the 1950 Dairy Manufacturers’ 
Conference held at the University of 
Wisconsin on March 23rd and 24th. 

On each day of the conference ex- 
hibits and demonstrations of various 
testing methods and research tech- 





niques were given by the graduate 
students of the Department of Dairy 
Industry. 

Bound copies of the papers presented 
at the conference can be purchased by 
writing the Babcock Dairy Science 
Club, Department of Dairy Industry, 
University of Wisconsin. 
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Dr. Carl R. Fel- 
lers, President of 
the Institute of 
Food Technolo- 
gists and Chair- 
man of the De- 
partment of Food 

- Technology of the 
University of 
Massachusetts, 
has been selected 
as the 1950 recipi- 
ent of the Babcock Award. This award 
consisting of a medal and a $1,000 
honorarium has been provided by ,the 
Nutrition Foundation whose scientific 
director, Dr. Charles G. King, will 
make the presentation at a noon lunch- 
eon on May 22, 1950, of the Institute 
of Food Technologists’ Decennial Con- 
ference at the Edgewater Beach Hotel 
in Chicago. 

Aside from his long research career 
in the fields of food chemistry and 
bacteriology, he has been an active 
teacher of young food technologists. 

Several hundred of his “boys” are 
now well distributed over the world in 


Smith Takes Charge Ohio 


Mr. Charles T. 
Smith, manager of 
producer relations 
for a dairy prod- 
ucts company at 
Cleveland, has just 
been appointed as 
an extension spe- 
cialist in dairy tech- 
nology to direct the 
the cream quality 
program in Ohio. 

Mr. Smith graduated in dairy tech- 
nology at Ohio State in 1933. Follow- 
ing graduation he worked for the 


JourNAL oF MiLk AnD Foop TECHNOLOGY 


Fellers to Receive Babcock Award 


colleges, research institutes and in in- 
dustry. At the present time 40 gradu- 
ate students (15 foreign) are working 
in his department for advanced de- 
grees. He is probably best known for 
his successful guidance and training 
of young food technologists. 

He was one of the earliest investiga- 
tors in the United States to show the 
importance of food processing to nutri- 
tive value and he has published about 
40 papers in this field. 

Fellers has been active in editorial 
work such as Abstractor of food chem- 
istry journals for Chemical Abstracts 
since 1926 and serves on the Editorial 
Boards of Food Research, JoURNAL OF 
Mitxk & Foop TECHNOLOGY, and 
Quick Frozen Foods. His home food 
preservation bulletins have been very 
widely distributed and used throughout 
New England in the interest of food 
conservation and better nutrition. 

Fellers is a founder member of the 
Institute; Councilor 6 years; Secre- 
tary-Treasurer 1946-9; Chairman, 
Northeast Section 1949; and Presi- 
dent of the Institute in 1949-50. 


Cream Quality Program 


Youngstown Sanitary Milk Company, 
and later as city chemist for the Steu- 
benville health department. After 
serving a year as an instructor in the 
dairy technology department at Ohio 
State, he joined the Cleveland firm. 

In his new post, Smith will work 
with farmer-producers and processors 
and handlers in improving the quality 
of Ohio produced cream. Mr. Fred 
Greiner, who has been in charge of 
this work, has resigned to accept a 
position with the Supreme Dairy, Alli- 
ance, Ohio. 








INDUSTRIAL NOTES 


Wyandotte Chemicals Corporation 
Releases New Dairy Plant 
Sanitation Film 


“Dairy Plant Sanitation” is the title 
of the latest 35 mm. sound slide film 
that has been released by the Wyan- 
dotte Chemicals Corporation, manu- 
facturers of specialized cleaning com- 
pounds for business and industry. The 
film is strictly educational—the spon- 
sor’s name being mentioned only on 
the title frame. 

The film strip has a length of 60 
frames and an accompanying sound 
transcription covering both sides of a 
10” record. Time of showing is 20 
minutes. The film is of interest to health 
officers, students, sanitarians, milk con- 
trol officials, dairy plant owners and 
operators, and everyone who is inter- 
ested in the processing of milk and 
other dairy foods. 


Interested parties may write directly 


to the Advertising Department of 
Wyandotte Chemicals Corporation, 
Wyandotte, .Michigan, for further in- 
formation. 


A frame from the Wyandotte Chemicals 
Sound Slide Film 


National Dairy 


Dr. Samuel \M 
Weisberg has lee: 


appointed Directo: 


of the Division o; 
General Chemistn 
of National Dair 
Research 
tories, 
dale, L. IL, Ne 
York, effective |an- 
uary 3, 1950. 


Dr. Lloyd K. Riggs was receuth 
appointed Director of the newly formed 
Division of Nutrition and Biochemis- 
try of National Dairy Research Labor- 
atories, Inc., Oakdale, Long Island 
Dr. Riggs, formerly the Director oj 
Research (from 1936 to 1948) oi 
Kraft Foods Company in Chicago 
another subsidiary of National Dain 
Products Corporation, transferred t 
the Oakdale Laboratories in 1948. 


Sanborn Joins Nat. Aluminate Corp. 

National Aluminate Corporation oi 
Chicago, manufacturers of water treat- 
ment, slime control, and paper proces: 
chemicals, announces the addition t 
its staff of Dr. J. Raymond Sanbori 
former Professor of Microbiology ; 
Syracuse University. Dr. Sanborm 
became Technical Director of the com- 
pany’s Pulp and Paper Division on 
February 13, 1950. 

At National Aluminate Dr. Sanbor 
will join Mr. H. E. Berg of the Pul 
and Paper Division in assisting the 
company’s field force in planning an 
establishing complete microbiological 
control programs for pulp and paper 
mills. 

Dr. Sanborn is a member of the 
International Association of Milk and 
Food Sanitarians. 
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NEW MEMBERS 


ACTIVE 


Wm. J. Bishop, City Health Dept., Bartles- 
ville, Okla. 

Wendell I. Carr, 32 Wilson St., Burlington, 
Vt 

Nat T. 
-. i 

Mrs. Charles Collet, Olentaugy River Rd., 
R.D. 1, Powell, Ohio 

XY. Hi. Cooper, M.D., Kay County Health 
Dept., Ponca City, Okla. 

Thomas J. Costello, 223 Water St., Perth 
Amboy, N. J. 

Frank E. Fisher, 1098 W. Michigan St., 
Indianapolis, Ind. 

C. M. Fletcher, 3201 Classen Blvd., Okla- 
homa City, Okla. 
Miss Frances Friewer, 
St., Chicago 12, II. 

Dr. O. R. Gregg, Health Officer, Cleveland 
Co. Health Dept., Norman, Okla. 

Clayton R. Gustafson, P. O. Box 391, Van- 
couver, Wash. 

Dr. J. E. Henderson, 37 Commerce St., Bal- 
timore, Md. 
Edward L. Holmes, 
Chicago 14, Il. 

George Jaggard, 2300 Locust St., 
delphia, Pa. 


Clark, City Health Dept., Asheville, 


1800 W. 


Fillmore 


1135 Fullerton Ave., 


Phila- 


Dr. J. F. Lavery, City Hall, Toronto, Ont., 
Canada 

Milton E. Lindemann, 945 W. Iowa Ave., 
St. Paul, Minn. 

James H. McCoy, Indiana State Board of 
Health, Indianapolis, Ind. 

Dr. Dorothy J. McCullough, Div. of Labora- 
tories, City Hall, Toronto, Ont., Canada 

Ival Arthur Merchant, Dept. of Veterinary 
Hygiene, Iowa State College, Ames, Iowa 

James W. Parker, 502 State Office Bldg., 
Nashville, Tenn. 

Roy M. Reynolds, Henry County Dept. of 
Health, Paris, Tenn. 

Taylor Rogers, State Dept. of Health, Okla- 
homa City 5, Okla. 

Lloyd E. Rogler, 523 W. 3rd St., Pratt, 
Kansas 

Donald L. Schacht, Ashland Co. City Health 
Dept., Ashland, Ohio 

Dr. T. H. Spence, Div. of Food Control, 
City Hall, Toronto, Ont., Canada 

J. B. Underwood, Logan County Health 
Dept., Guthrie, Okla. 

Preston T. Wilson, 26 Guarantee St., Peters- 
burg, Va. 

R. P. Zelm, Kraft Foods Company, Chicago, 
I 


ASSOCIATE 


E. Dorr Allen, 8110 Evans Ave., Chicago, 
Ill. 

kK. G. Amundson, City Hall Health Dept. 
Rock Island, Ill. 

Gudmund F. Anderson, Hills, Minn. 

Clarence A. Bain, 463 N. Washington St., 
Jamesville, Wis. 

Herman Behnke, Peru Road, Dubuque, Ia. 
Ronald H. Bennerotte, West Concord, Minn. 

John Bille, Luck, Wis. 

J. C. Boyd, Univ. of Idaho, Agricultural 
Exp. Station, Moscow, Idaho 

Reginald J. Bragg, 3345th Medical Sqd., 
Chanute A.F.B., Il. 

Walter E. Brocker, Box 273, Oconto Falls, 
Wisc. 

Doris V. Clark, 1120 West Front St., Cin- 
cinnati, Ohio 

Henry Cluever, Jordan, Minn. 
Sylvester V. Collito, 18 Littleton 
Newark, N. J 


Ave., 
. J. Dixon, 1019 McKinley, Beloit, Wis. 

\ubrey S. Dodson, Giles Co. Health Dept., 
Pearisburg, Va. 

Beryl Domoff, 1563 Metropolitan Ave., New 
York 62, N. Y. 

Glen C. Drake, Truax Park Apts., Apt. 7-A, 
Madison, Wisc. . 

Ray J. Drossart, Casco Cheese Co., Casco, 
Wis. 


Gilbert S. Duhn, 2815 East Willis Ave., De- 
troit 7, Mich. 

Lloyd Ehlers, Route 1, Durango, Ia. 

Ben Enes, 6114 John Ave., Superior, Wis. 

Carl W. Fischer, 46-02 Fifth St., Long 
Island City, N. Y. 

Eugene A. Fischer, P. O. Box 835, Prince- 
ton, Minn. 

C. E. Fortenbarry, 
Ala. 

Maj. Lester J. Gorman, c/o Station Hospi- 
tal, Chanute A.F.B., III. 

Robert Green, 51 Delmar Ave., Long Island, 


30x 1949, Montgomery, 


Fred Greenhalgh, 359—70th St., Niagara 
Falls, N. Y. 

George K. Hansen, 506 N. Edwin, Cham- 
paign, III. 

Clifford E. Hanson, Goodhue, Minn. 

Edwin J. Hausmann, Garfield, Minn. 

John W. Hayes, 115 N. Chestnut, Princeton, 
Ill. 

Charles R. Head, 130 E. William St., Apt. 4, 
Albert Lea, Minn. 

John D. Hess, Producers Dairy, Springfield, 
Ill 


Donald G. Hildreth, 1816—17th St., Moline, 
Til 


Vernon Hohnodel, 511 South Sixth St. 
Oregon, IIl. 
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Ralph O. 2075 Hale St., Dubuque, 
la. 

Ervin J. Imdieke, 808 Harding Ave., Albert 
Lea, Minn. 

A. B. Jones, French-Bauer, Div. of Co- 
operative Pure Milk Assn., Cincinnati, 
Ohio 

Andrew W. Kelly, 239 East 39th St., Erie, 
Pa. 

Oliver Kenzie, Box 533, Cushing, Okla. 

Daniel S. Knott, 717 Martin St., Peoria, Ill. 

George F. Kopp, 1603 South 43rd St., Mil- 
waukee 14, Wis. 

August H. Kosfeld, 2807 W. 
Minneapolis, Minn. 

Fred T. Lanners, 914 Guardian Bldg., Eco- 
nomics Laboratory, St. Paul 1, Minn. 

Leif R. Larson, Abbotts Dairies, Inc., Cam- 


ge Wis. 
—* N. Lewis, 900 N.W. 130th St., 


Howard, 


Broadway, 


Miami, 


Fla. 

Maynard Meyer, Dairy Husbandry Div., 
University Farm, St. Paul 1, Minn. 

D. H. McCallum, Dairy Branch, Dept. of 
Agriculture, Edmonton, Alberta 

William G. Mizuno, Economics Laboratory, 
914 Guardian Bldg., St. Paul 1, Minn. 

Dr. James W. Morgan, 476 Preston Ave., 
Elgin, II. 

W. K. Mosley, 3862 E. 
Indianapolis, Ind. 

Haakon L. Oksnevad, 3729 Van Buren St., 
N.E., Minneapolis 13, Minn. 

Elwin C. Omundson, City Hall, Albert Lea, 
Minn. ‘ 

Henry Onken, Francesville, Ind. 

Lloyd Ostergaard, Progressive Dairy Prod. 
Co., 1214 Lathrop Ave., Racine, Wis. 

Vernon B. Parks, 414 Seward Square, S.E., 
Washington, D.C. 

R. L. Pearson, 130 Chicago 
44, Ill. 

Tom Phelps, 966 Rush St., Dubuque, Ia. 

a Pierre, 45 Locust St., Dubuque, 
a. 

Herman Polfer, Route 2, Dubuque, Ia. 

Joe Polfer, Route 2, Dubuque, Ia. 

Joseph Portley, 1109 Hillside Ave., Plain- 
field, N. J. 

A. O. Presndell, 923 Center St., Dixon, IIl. 
Robert C. Rank, 149 Monroe Park, Madi- 
son 5, Wis. 
Grady Reavis, 
burg, Tenn. 
x. ee 731 S. Grand Ave. W., Spring- 

field, 
Harvey , 1214 Willow, Ottawa, Kan- 


2059, Madison, 


Washington St., 


N. Lotus St., 


c/o Tro-Fe Dairy, Lewis- 


Clarke A. Richards, Box 


Wisc. 
V. G. Rowley, 205 N. Fifth 


Wisc. 
A. K. Saunders, Litchfield Creamery Co., 


Litchfield, Ill. 


St., Madison 4, 


vet Schearer, High Farms Rd., 
Head, 

Henry ed PE eta Page Milk Company 
Coffeyville, Kansas 

Forrest Schram, Frazee, Minn. 

Perrie V. Sheldon, Morris, Minn. 


Charles Shirley, Vega Gold Dairies, Arkan- 


sas City, Kansas 
c= Shogren, Klenzade 
Beloit, Wis. 
E. C. Sievers, 
Kansas 
Paul Solberg, 2716 Front St., Ashland, \ i 
Charles Steffens, 723 West 3rd, Pittsh 
Kansas 
Wendell Stockton, Box 41, Clinton, Ok: 
Walter Suntken, c/o Peoria Health De 
City Hall, Peoria, IIl. 
Meyer Taylor, Platteville, Wis. 


Products, 


306 South Maple, Otta 


Floyd areca Minnesota Cry. Operators 


& Managers Assn., New York Bldg., 
Paul 1, Minn. 

O. A. Traver, 256 Montrose Way, Coli 
bus 2, Ohio 

C. W. Turner, 302 Union Commerce Blig 
Cleveland, Ohio 
. C. Turner, Kraft Foods Co., 
Visc. 

Lowell Venis, Riley Co. Health Dept., Man 
hattan, Kansas 

W. A. Vernon, 
Kansas 


Hartfi 


624 W. 7th, 


F. Pan Walker, 631 West Iron, Salina, Kan- 


Elmer Weibel, Oskaloosa, Kansas, 
ment Dept. 

L. H. Weiner, Borden Co., 
Chicago 13, IIl. 
R. C. Welch, Supt., 
Co., Lititz, Pa. 
Oren F. Welk, Sanna Dairies, 

Wis. 


Wilbur-Suchard Choc 


Donald Welton, 329 South Poplar, Ottawa, 


Kansas 


Waldo Whaley, 2323 N. Clinton St., Ft. 


Wayne 6, Ind. 
J. W. Whitmore, 
ita, Kansas 
Delbert Wilke, 2435 Roosevelt St., 


Ia. 
Larry Wilke, 2435 Roosevelt St.,@Dubuque, 
I 


a. 

Frank Wilson, 
sas 

J. R. Wilson, 


701 West Markham, 


Erwin Woll, Rushford, Minn 

Archie N. Woods, 5859 NW. 13th Ave. 
“Miami, Fla. 

J. G. Wright, 417 W. 7th Street, 
Kansas 


Little 
Rock, Ark. 


H. A. Wyckoff, Head, Georgia Institute of 


Technology, Atlanta, Ga. 


John E. Yonts, 921 Oak St., Beloit, Wis. 





Hutchinson, 


Pri cure- 


3638 Broadway, 


Ridgeland, 


1510 South Water, Wich- 


Dubuque, 


316 E. 14th, Concordia, Kan- 


Topeka, 
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